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This is the twenty-seventh annual management report detailing
the management activities of the Division of Commercial
Fisheries staff in the RKuskokwim Area. The 1960-1974 management
reports for the “"Kuskokwim District®™ appear in the
Arctic-Yukon-Kuskokwim Area reports series. The 1975=1986
management reports appeﬁr in the Kuskokwim Area Annual Report
series. This report is the first annual management report to

appear in the Regional Information Report Series.

Data presénted in this report supersedes information found in
previous management reports. This report includes summary data
from many special research projects. Complete documentation of
these projects and results appear in separate reports. Some of
the data presented is preliminary and may result in minor

differences in future catch and escapement data reports.

Subsistence catch estimates for the years before 1978 are
different from the estimates presented in the Kuskokwim Area
Annual Management Reports for 1978 through 1984. The historical
tables were "corrected®" in 1978. The method and the reason for
the correction was not recorded. In an effort to standardize
the subsistence catch data, the estimates originally reported
in the Management Reports before 1978 have replaced the

"corrections™.



To simplify use of this report, the tabular data are separated
into current year tables and appendix tables where annual
comparisons were made. Total fishermen hours are the total
number of fishermen delivering (the number of unique CFEC permit
nuxbers used) multiplied by the total number of hours open to
commercial fishing. The resulting catch divided by the number
6f tishérmen hours during the fishing period eqguals catch per
fishérmen hour (C.P.U.E.).

"Totxl fishermen® is thée term used to represaent the total number
ot fishermier who made at least one delivery durirnig a particular
ifitérval. Thére are many area fishermen who déliver only once
or¥ twice during éach sesson.

cotiputidr tebulations of fish tickets provide the commercial
catch data.



PART I. SALMON FISHERY

INTRODUCTION

Area and District Boundaries

The Kuskokwim Area includes all waters of Alaska between Cape
Newenham and the Naskonat Peninsula, plus Nunivak and St.
Matthew Islands (Figure 1). Commercial salmon fishing occurs

in four districts in the area:

District 1 consists of the Kuskokwim River from a line from
Apokak Slough to Popokamiut upstream to Mishevik Slough (Figure

2) these boundaries have been in effect since 1985.

District 2 conasists of the Kuskokwim River from Mishevik Slough
upstream to the Kolmakoff River near Aniak (Figure 3) these

boundaries have been in effect since 1966.

District 4 consists of the waters of Kuskokwim Bay between Oyak
Creek and the Arolik River adjacent to the village of Quinhagak

(Figure 4) these boundaries have been in effect since 1960.

District 5 has consisted of the waters of Goodnews Bay (Figure
5) since 1968. These districts correspond to the 1local
geography and distribution of the five species of salmon

harvested by the subsistence and commercial fishery.



Fishery Resources

Five specles of Pacific salmon are indigenous to the area:

chinook or "king" salmon (Q

ha) , sockeye or
"red” salmon (O, nerka), coho or "silver”" salmen (Q. kisutch),
pink or *humpback" salmon (Q. gorbuscha) and chum or "dog”
salmon (Q, keta). The Kuskokwim River drainage has the largest
populations of chinook, sockeye, coho and chum salmon in the
area. Pink salmon are widely distributed throughout the area,
but &the 1lack of both commercial markets and interest by
subsistence fishermen, along with the absence of stock
monitoring projects has resulted in little quantitative data on
the population size of this species. The management objective
foi all districts is to achieve desired escapement objectives
and allow for the orderly harvest of fish surplus to spawning
requiremants, including assigmment of subsistence as the highest

priority among beneficial uses of the resources.
Management Programs

The vast_size of the area and the turbid nature of many streams
make accurate estimates of the size of salmon returns and the
spawning escapements difficult to obtain. Most of the fisheries
have been expanding since their initiation. Fishery management



is also hampered by the relative lack of comparative catch and
total return information. The management of the commercial
fishery is further complicated because of the need to provide
sufficient escapement for the important subsistence fishery and
for spawning purposes. In recent years as the data base for the
various escapement projects has expanded, it has become possible
to use the migratory timing of the salmon for in=-season

management.

It has been a management strategy to conservatively increase the
recent levels of commercial utilization in developing commercial
fisheries for a few years in order to establish definite trends
in the relationship between catch and escapement. If the
escapement indices do not suggest a declining population and
subsistence needs are satisfied, then the commercial harvest
guideline is increasad. The historic production of the
district, the combination of subsistence and commercial catches
and escapement indices, is used to establish the commercial
harvest guidelines. 1In all districts, this policy appears to
have reachad sustainable harvest levels for most stocks, with
the possible axception o©of KRuskokwim River sockeye salmon,
Kuskokwim Bay coho salmon and pink salmon through out the area.

Adjustments of the commercial fishing time allowed and the time

between periods are the primary methods of distributing the



harvest throughout the return. This avoids over-harvesting
discrete stocks and allows staying within the harvest
guidelines, achievement of escapement objectives and allows
sufficient fishing time for the subsistence fishery. Commercial
fishing periods vary between 6 and 12 hours in length depending
on the species, effort and return magnitude.

Adjustments of commercial fishing time are made during the
seagson in response to return magnitudes shown by commercial
catch data and by various Department field studies. A recently
established Department test fishing program near Bethel provides
an index of abundance and return timing. Annual escapements ares
evaluated by: (1) aerial surveys of "key" spawning streams and
lakes throughout the area; (2) a weir project in the Bolitna
River drainage; (3) sonar counters on tha Aniak and Kanektok

Rivers; (4) a counting tower on the Goodnews River.

The area's major spawning systems received provisional salmon
spawning escapement objectives in 1983. These objectives are
an average of aarial survey indices obtained in these systems
under good te fair survey conditions since 1960 (Appendix A-1).
Oonly counts obtained under good to fair survey conditions were
used. Indices obtained under poor conditions (primarily turbid

water) were excluded.

The only attempt made to qualify the indices was to remove an

unusually large chum salmon survey from the average calculation



for the Tuluksak River. In 1987 we discovered a similar
unusually large chum salmon count in the Kanektok River data
base was biasing the average. The 1978 chum count (Appendix C-
2) was obviously exceptional. Excluding it from the index
calculation resulted in a change in the objective for chum

salmon in the Kanektok River from 54,000 to 30,500.

The objectives represent escapement levels needed to maintain
the salmon returns at recent historic levels and may require
future adjustment to maximize salmon production. Expansion of

the escapement assessment program continues to be a priority.

Communicating management plans and decisions to the local public
presents a special challenge because many of the people cannot
read or speak English, or more often English is a second
language. Translation is often necessary, but accurate
translations are difficult, particularly under the sometimes
stressful conditions that occur during the commercial fishery.
Additionally, many special requlation notices are broadcast over
local radio stations in both English and Yup'ik languages. A
weekly English language fishery program is broadcast over radio
station KYUK in Bethel. The program provides information on
requlations, biology, and fisheries management throughout the

year.



SEASON SUMMARY

The total 1987 Kuskokwim Area season commercial salmon catches
(District 1, 2, 4 and 5) consisted of 65,558 chinook, 170,849
sockeye, 478,594 coho, 163 pink and 603,274 chum salmon (Table
l1). A record 798 permit holders participated in the Kuskokwim
area fishery this year (Appendix A-2). The total amount paid
to fishermen was $6,393,000 (Appendix A-2). In 1987 the average
Kuskokwim permit holder earned $8,011(Appendix A-2). This is
the highest total catch value and income per fisherman in the
history of the fishery. Record prices for all species except
chum gsalmon and the second largest harvest were responsible for

the high value of the catch.

Kuskokwim River

Chinook Salmon

To provide for a subsistence harvest that has averaged 51,000
chinook salmon during the past five years and to maintain
average spawning escapements, management of commercial chinook
salmpon fishery in the Ruskokwim River was very restrictive in
1987. Representatives of the commercial and subsistence
fishermen, processors, and the Department developed a management
plan. The Alaska Board of Fisheries accepted and adopted the
plan. The plan had three objectives:



1) to halt the decline in the chinoock salmon escapement and

to allow escapements of average magnitude;

2) to allow the traditional subsistence chinook salmon fishery

to occur without new restrictions;

3) to allow the harvest of sockeye and chum salmon that run
coincidentally with the chinook salmon.

The plan was successful. Chinoock salmon escapement approached

the objective 1level for the first time since 1982. The

subsistence fishery proceeded normally. Sockeye and chum salmon

harvasts ware at record levels.

This is in contrast to the earlier management strategies used
from 1972 through 1986 that resulted in an over-harvest of
chinocok salmon in eight of those 15 years. The Board of
Fisheriesifdopted major changes in requlations in 1984 to solve
the dilaﬁﬁa. These regulations reduced the commercial harvest
by a third to one-half by establishing a 15 = 30,000 chinook
salmon harvest guideline. Gill nets were restricted to 6-inch
or smaller mesh size for the entire season to reduce the harvest
of the larger female chinook salmon. However, these changes did

not stop the decline in escapement in 1985 and 1986 (Figure 6).



The strategy used in 1987 continued to require the use of 6-inch
or smaller meshAnets to concentrate the harvest on the smaller
fjack" chinook salmon. In addition, the plan provided for three
8-hour fishing periods scheduled 6 days apart to insure that the
chinook salmon not caught during the opening would have adequate
time to travel through the 132 mile length of District 1 before
the next opening. This schedule also quaranteed the fishermen
and processors that there would be the average 24 hours of
commercial fishing in June in which to harvest sockeye and chum

salmon.

The second change limited commercial fishing to downstrearm of
Bethel during the 18 August opening. This provision prevented
the harvaeast of the earlier running chinook salmon in the
upstream portion of the district when the later running sockeye
and chum salmon had not yet reached this part of the district.

The final change in the strategy was to allow the sale of only
14,000 chinook salmon during the June fishery. This provision
was made to encourage commercial fishermen to avoid catching
chinook salmon and to instead target on the sockeye and chum

salmon.

Representatives of the Western Alaska Salmon Coalition, Lower

10



Kuskokwim Fishermen's Co-op, Association of Village Council
Presidents, Nunam Kitlutsisti, the Lower RKuskokwim Fish and Game
Advisory Committee, two of the processors and the Department
collaborated in an informational program to explain the ®"June
Kuskokwim King Salmon Management Plan®". This program included
posters, CB network discussions, radio and television programs.
The subsistence fishery proceeded normally with the first

chinook salmon taken on 25 May (Appendix B-1l).

The Department test fishery showed that 38 percent of the
chinook salmon run had past Bethel by the 18 June opening
(Appendix B-8) compared with 7 percent of the chum salmon
(Appendix B-11l) and 28 percent of the sockeye salmon (Appendix

B-9).

Aﬁ required by the plan to protect the earlier migrating chinook
salmon, District 1 was open to commercial fishing downstream of
Bethel for 8 hours on 18 June. There were 19,126 chinook, 9,508
sockeye and 14,137 chum salmon taken in that opening (see Table
4). The chinock salmon catch exceeded the 14,000 allowable for
sale for this species, and chinook salmon sales were prohibited

for the rest of June.

The chinook salmon catch on the 18th was remarkable in several
ways. An in-season sample aged by length showed that 43 percent

of the catch was 3 and 4 year old chinook salmon and by scale

11



aging 47 percent age-4 (Huttunen, personal communication). 1In
1985 and 1986, when the gear restrictions were the same, age-3
and 4 chinooks composed fewer than 28 percent of the commercial
catch. This large proportion of jacks also appeared in the sex
ratio of the catch which was 77 percent male compared with 62
to 66 percent in 1985 and 1986 (Huttunen 1987 and personnel
communication). Both test fishing and reports by subsistence
fishermen indicated that the chinook salmon run was stronger
than that experienced in recent years (Appendix B-8). The
strong run combined with the record $1.10 per pound (Appendix
A-8) price for chinook salmon resulted in some dissatisfaction

with the plan.

The fishery proceeded as outlined in the plan with later
openings six days apart on 24 June and 30 June. Sockeye and
chum salmon catches increased steadily during these periods
(Table 4).

District 2 remained closed in June. This was necessary because
District 2 had inadvertently not been included in the plan. As
a result, chinook salmon sales were still legal in that
district. Permits are freely transferable between districts and
salmon taken in District 2 are often delivered to tenders and
processing plants in District 1. Therefore, opening District
2 would have created a circumstance similar to the 1981 season

when District 2 opened while District 1 remained closed. A
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record one hundred and fifty-one boats fished in the district
(Appendix A-5). The 3,900 chinook salmon that were harvested
during that period exceeded the harvest gquideline for District
2 (Jonrowe 1982). District 2 remained closed until July when
chinook salmon sales were again legal in both districts. Both
the chinook and chum salmon harvest quidelines in District 2
(2,000 and 8,000) were taken in two six hour periods on 3 and

7 July (Table 5).

Interviews with fishermen making deliveries on 24 and 30 June
and a questionnaire mailed in September to all the fishermen who
made deliveries during those two openings provided two estimates
of the incidental chinook salmon harvested. The estimated catch
on 24 June was 12,119 to 13,615 chinook salmon (Table 9). On
30 June, the catch estimate dropped to between 5,831 and 6,555
chinook salmon (Table 9). The total estimated catch was 17,950
to 20,170 chinook salmon (Table 9). Neither the people
interviewed or responding to questionnaires reported dQumping
fish. Several people reported hearing of some fish wastage and

two people have told us thay had to dump fish.

A special effort was made by some concerned people in Bethel to
establish a well advertised receiving beach where fishermen
could give unwanted chinook salmon to charities and people
needing fish. Various charities had requested 2,000 chinook .
salmon, but only about 200 fish were brought to the beach for

disposal.
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Several fishermen reported success at "rolling" chinook salmon
out of their nets alive; many comments on the iarge number of
net marked fish from both commercial and subsistence fishermen
were received. Some waste occurred. The larger than average
subsistence chinook salmon catch and the drop in the small
salmon catch suggests that most fish were utilized (Appendix A-

6, A-7).
Sockeye and Chum Salmon

By 1 July, the continuing strong sockeye and chum catches by the
commercial and test fishery and the high passage rates at Aniak
sonar indicated that chum salmon escapements would be adequate.
An overharvest of the chum occurred in the two years followihg
the shift to using the entire length of District 1 during the
chum salmon run. In 1987, the interval between openings
increased to 4 days to allow the unharvested fish to escape the
district and avoid an overharvest. The period on 3 July was an
exception since it followed the period on the 30th by only 3
days. This was done because the chum salmon run was peaking and

to avoid the 4th of July holiday.

Large catches continued until 13 July; the test and commercial

fisheries and the sonar projection continued to show that the
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chum salmon escapement would reach objective levels. Following
the opening on 15 July, sonar counts and test fishery index
trends suggested a decline in escapement levels. In response,
we announced the. next opening for the 20 July, a five day
separation and the latest opening in the fisheries history.
This was done because of a late strong showing of chum salmon
in the test fishery (Appendix B-11) that had not yet had time
to reach the escapement project. Area staff projected that the
lag in escapement would improve with the arrival of the latter
running chum salmon. The commercial catch was large on 20 July
(Appendix B-4), but following the period the chum catch in the
test fishery dropped off (Appendix B-ll) and escapement
continued to decline. The fishery did not reopen until 6

August when coho salmon were the primary species present.
Coho Salmon

The brood year, 1983, of the 1987 coho salmon return was the
only year which failed to achieve escapement objectives since
1979 (Appendix A-4). The incidental coho salmon catch during
the chum salmon fishery in 1987 was well below normal even
though the chum salmon fishery continuing later than it ever had
previously. The catch on 6 August was below the previous years'
catch for that date (Appendix B-12). The test fishery also

continued to show a weak run (Appendix B-10).
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Uncertainty about the indicators resulted in the announcement
of a 3-hour test opening for 13 Auqust. Subsistence catch
reports, late in the day on 11 August, showed that coho salmon
were beginning to enter the district inl good numbers. By 12
August test fishing catches were improving and a normal 6-hour
period replaced the test opening. The catch of 104,968 cocho
salmon on the 13th was the largest catch in a single é6-hour
period in the history of the river (Appendix B-12).

The announced 3-hour test opening which departed from the normal
fishing schedule resulted 1in considerable controversy.
Representatives of various fishing groups met with the
Department on 14 August. The fishermen requested 3 commercial
periods 2 week ~ a departure from the normal twice a week
schedule. During the 1986 record coho salmon run, we had used
a three period a week schedule at the peak of the run to relieve
a processing capacity problem to avoid fish wastage. The more
frequent fishing schedule had been poorly received by fishermen,
for this reason the department had not considered a repeat of
it. In response to this request, on 14 Augqust the Department
did announce three 6-hour periods on Monday, Wednasday and
Friday during the week of 17 August. The Department felt the
strength shown by the test fishery and commercial catch and the
potential for run compaction caused by the run's lateness would
prevent an overharvest. District 2 was also re-opened

coincidentally with District 1 since the subsistence catch
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reports indicated that the chum salmon had passed out of the
district. The Department subsequently received a petition from
Atmauthluak and many telephone calls complaining about the three
period a week schedule. Since the peak of the run had past
following the third opening, the fishery returned to the normal

twice a week schedule.

District 2 closed following the 18 hours of fishing allowed from
13 through 19 Augqust. The catch was 9,600 coho salmon (Table
5) which exceeded the harvest guideline of 2,000 to 4,000 coho
salmon. During recent years with large coho salmon returns, the
catches have exceeded the harvest guideline. The guideline is
about 2 percent of the average coho salmon harvest in District
1. During above average returns District 2 harvest has

continued to about 2 parcent of the total harvest.

Test fishing and commercial catches continued to be above
average through the remainder of August. As a result, the
fishing continued beyond the regulatory closure of 1 September
with two periods on 3 and 7 September.

Kuskokwim River Summary

The commercial harvest in District 1 was 33,907 chinook, 134,631
sockeye, 385,321 coho, 41 pink and 566,499 chum salmon (Table

4). In District 2, the commercial catch was 2,272 chinook,
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1,971 sockeye, 9,575 coho, 2 pink, and 7,797 chum salmon (Table
5). The chinook salmon catch was slightly above the previous
S-year average of 34,091 (Appendix B-5). The sockeye salmon
catch of 136,602 was the largest on record (Appendix B-5). The
cocho salmon catch was below the previous five year average but,
was the fourth largest on record (Appendix B-S). The below
average catch was an artifact caused by the large catches in
1982, 1984, and 1986 dominating the average. The chum salmon
catch of 570,540 was the largest catch on record (Appendix B~

5).

The estimated subsistence harvest was 67,325 chinook salmon,
bringing the combined subsistence and commercial catch to
103,504 chinocok salmon (Table l). Chinook salmon aerial survey
escapement indices in the Kuskokwim River were just slightly
below escapement objectives (Figure 6). Unfortunately, high
water prevented obtaining an index of chinook escapement at the
RKogrukluk weir since it was not operational during the chinook,

sockeyae, and chum salmon migrations.

The commercial catch of chum salmon was a record 574,336 fish
(Appendix B-5). The subsistence catch of small salmon
(predominately chum) of 98,781 fish (Table 10) suggests a
continuaed decline in the subsistence utilization of this species
(Appendix A-7). The escapement index at Aniak sonar was only

74 percent of the objective (Appendix A-4). The aerial survey
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index was also low; however, the quality of the surveys was poor
because of water color. The Aniak sonar count probably
represents a relative index of the condition of the drainage's
chum salmon escapenent. In addition, the Central Ruskokwim
Advisory Committee reported that the chum salmon run appeared

weak.

The attempt to reverse the below objective chum salmon
escapements by increasing the time between fishing periecds did
not work. In 1985 the Board of Fisheries requested that the
entire 132 mile length of District 1 (Appendix A-10) be opened
during the chum fishery (except for the previously mentioned
shorter district to protect chinook salmon). In 1985 and 1986
the traditional Monday-Thursday commercial <f£ishing schedule
applied to the entire length of District 1. Chum salmon failed
to reach escapement ocbjectives in both of those years (Appendix

A-4).

The priﬁary reason that chum salmon overharvest has occurred
even when the time between periods has been increased may be
that chum salmon swimming speed was overestimated. Appendix A-
1l presents the available information on salmon swimming speed
in the Kuskokwim River. The average chum salmon swimming speed
ranged from 6.2 to 13.7 miles per day. All the studies
suggested that the measured swimming speeds were low because of

tagging shock. The test fishery found chum salmon were
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traveling faster (about 25 miles a day) than the tadging studies

showed (Huttunen 1984, 1985, 1986, 1987).

Previously commercial fishing periods on Monday and Thursday in
the 60 miles of District 1 below Bethel allowed adequate
escapement in most years. The 60 wmiles of District 1
represents about two days of travel time for the chum salmon.
This insured that all the fish not caught in the commercial
opening on Monday escaped the opening 2 days latter on Thursday.
The longer 3 day closure between Thursday and Monday not only
allowed the fish not caught on Thursday to escape but allowed
roughly one day's entry of fish to pass through the district,

avoiding any commercial fishing periods.

Using the entire length of the district has increased the travel
time to about S5 days (using 25 miles a day). Increasing the
time between fishing periods to 4 days did not allow any fish
to avoid commercial fishing. However, the Department felt
spreading the fleet over the length of the district would
provide a compensatory reduction in effort. The chum
escapements in 1987 showed that a 4 day separation of fishing
periods did not provide an adequate reduction in effort to
compensate for the increased catch caused by exposing the same

fish to two commercial openings.
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Travel time is uncertain and appears to be variable depending
on several elements (run timing, stage of the run, weather etc).
Commercial periods spaced 5 to 6 days apart would duplicate the

commercial fishing exposure experienced before 1985.

The escapement of coho salmon at Kogrukluk weir approached the
objective of 25,000 with an estimate of 24,500. Postseason
observations by subsistence fishermen and Department personnel
also imply that adequate escapement occurred. The difficulties
in coho salmon management in 1987 were a result of their
uncharacteristic late run timing (Hamner 1986, Appendix B-10)
and the Department's concern that the run would be weak because

of the poor brood year escapement (Appendix A-4).

Quinhagak, District 4, All Salmon Species

Quinhagak, District 4 (Figure 4) opened for the first period in
1987 on June 18. The first five commercial openings were
chinoock salmon targeted periods (Table 6). The second 12 hour
period on 22 June resulted in a season total catch of 18,000
chinook salmon (Table 6). The nmnanagement strategy in this
district has been to only allow the chinook harvest to exceed
15,000 fish if adequate escapements are occurring. Effort
levels had also increased dramatically. The fishing periods in

District 1 in June were part of the regulations so fishermen
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could plan their movement between districts. The prohibition
of chinook salmon sales in District 1 also contributed to
fishermen switching districts. As a result many District 1
fishermen were also fishing in District 4. Six hour periods on
25 and 30 June. prevented a possible overharvest of chinook
salmon. The catch on 25 June was typical in spite of the
reduced fishing time (Appendix C-8). The chinook salmon catch
on 30 June was surprisingly low (Appendix C-8) suggesting the
end of the chinook salmon run. The chinoock salmon catch was
below the previous five year average catch, continuing the
decline from the record catch in 1983 (Table 9). The chinook
salmon escapement was below objectives with 73 percent of the
desired objective of chinook salmon seen in aerial surveys

conducted.

The chum salmon catches were similar to the 1983 brood year
catches (Appendix C~6). The 1983 brood year did not achieve the
escapement objective (Appendix c-2). Sockeye salmon catches
appeared similar to the catches seen since 1983 (Appendix C-5).
Escapement objective were not reached in any of those years
(Appendix C-2). The concern was that both the sockeye and chum
salmon runs were weak. A normal 12 hour period on 3 July showed
that the low catches were not caused by the reduction in fishing
time to protect chinook salmon. Catches of both specie§
remained low and commercial fishing ceased until escapement

could be determined.
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Frequent aerial surveys continued to show low chum salmon
eécapements. Indications of a poor chum salmon return resulted
in a total closure of commercial fishing from 3 July to 3
August. Even with the elimination of commercial fishing during
most of the chum salmon migration, Kanektok River escapements
were only 17 percent of objectives for chum salmon (Appendix C-
2). The chum catch of 8,557 was only 27 percent of the five
year average of 31,394 (Appendix C-7). Despite the elimination
of commercial fishing during most of July the chum salmon
escapement failed to reach the objective for the third

consecutive year.

With the total commercial fishing closure in July to increase
chur salmon escapement, sockeye salmon escapement ~also
benefited. In 1987 the sockeye salmon ascapement exceeded the
objective by 62 percent (Appendix C-2). The sockeye salmon
harvest was 6,489, which only represents 39 percent of the five

year average of 16,513 (Appendix C-7).

The fishery continued in August for coho salmon on a two, then
later a three 12 hour period per week schedule until the
requlatory closure on September 8. The last period had no
effort because no buyers were in the district (Table 6). The
coho salmon catch of 50,070 was 75 percent of the previous five

year average, but was still the fifth largest harvest in the
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history of the fishery (Appendix C-7). Coho salmbn escapement

met the escapement objective in 1987 (Appendix C-=2).

The commercial catch in Quinhagak, District 4 totaled 26,022
chinook salmon, 6,489 sockeye, 50,070 coho, 66 pink and 8,557
chum salmon (Table 6). The 1987 subsistence harvest is within
normal range experienced for Quinhagak for the past 5 years

(Table 8).

A near record 310 fishermen made at least one delivery in
Quinhagak, District 4, in 1987 (Appendix ¢€-9), well above the
5 year average of 246. Effort peaked on 22 June with a record
253 boats fishing District 4 during a 12 hour period (Table 6).
This increase, as discussed above, resulted from shift in

effort from the Kuskokwim River districts.

Goodnews Bay, District 5, All Salmon Species

The commercial fishery in Goodnews Bay, District 5 opened for
the first period on 18 June in 1987. During the month of June,
the fishery primarily targets chinook salmon. Chinook salmon
escapements past the tower suggested a weak run. By reducing
fishing periods to one 12-hour period per week during the month
of June, the harvest was reduced and escapements were enhanced

(Table 7).
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The fishery continued into July and increased to two 12 hour
periods a week until 20 July. During July, the primary species
migrating through the district is sockeye salmon. Lagging
sockeye salmon escapement resulted in a fishery closure from 20
July until 3 August. Sockeye salmon escapement objective was

reached (Appendix D-1).

The Goodnews Bay District reopened on August 1 in anticipation
of the coho salmon run. Both sockeye and chum salmon catches
were larger than the coho salmon catch (Table 7). The fishery
closed until 10 August to allow the coho salmon run to increase.
The catch on 10 August was predominantly coho salmon (Table 7)
and the normal 3 commercial fishing periods a week schedule
began. The fishery closed by regulation on September 8
following a fishing period that had no effort because no buyers

were in the district (Table 7).

The Goodnews River salmon counting tower project operated from
22 June through 30 July 1987. The first week of operation had
poor counting conditions caused by high turbid water. Some
interpolation in determining final estimate of salmon during
days of partial counts caused by turbid waters was necessary.
The 1987 tower escapement estimates were: 2,274 chinook, 28,871
sockeye, and 17,519 chum salmon (Appendix D-3). The escapement
objective for the project is 3,000 to 4,000 chinook, 35,000 to

45,000 sockeye and 13,000 to 18,000 chum salmon.
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The Goodnews Bay commercial catch in 1987 totaled 3,357 chinook,
27,758 sockeye, 29,057 coho, 54 pink and a record 20,381 chum
salmon (Appendix D-5). The 1987 harvest of sockeye and chum
salmon was above the previous five year (1982-1986) average
(Appendix D-5). Chinook, coho and chum salmon were below the
previous five year average (Appendix D-5). Effort in this
district reached a new record level of 116 fishermen compared
with the previous 5 year average of 72 fishermen (Appendix D-
9). The Division of Commercial Fisheries ‘has annually conducted
subsistence salmon harvest surveys since 1977 in Goodnews Bay.
The 1987 subsistence harvest 1is within the normal range
experienced for Goodnews Bay during the past five years (Table
8).

Subsistence Fishery

Subsistence fishing for salmon occurs in all waters of the area.
Except in districts where intensive commercial fisheries occur,
the subsistence fishery is subject to very few restrictions in
order to give preference to subsistence users. Salmon may be
taken by gill net, beach seine or fish wheel; in the Holitna
River drainage, spears are also legal gear. The aggregate
length of set or drift gill nets in use by an individual may not
exceed 50 fathoms. Gill nets with six inch or smaller mesh may

not be more than 45 meshes in depth. Gill nets with greater
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than six inch mesh may not be more than 35 meshes in depth.
There are no permits required for subsistence fishing in the

RKuskokwim Area.

In all commercial fishing districts, most commercial fishermen
take salmon for both commercial and subsistence purposes. Short
subsistence fishing closures before, during and after each
commercial fishing peried in the commercial fishing districts
discourage illegal commercial fishing under the gquise of
subsistence fishing. In the Middle Ruskokwim (District 2),
Quinhagak (District 4), and Goodnews Bay (District 5) the
spawning tributaries are alsoc closed before, during and after
commercial periods to discourage illegal commercial fishing.
In the Lower Kuskokwim (District 1) only the commercial fishing
district and Kuskokuak Slough close while the spawning

tributaries remain open.

Substantially more subsistence fishing time occurs compared with
commercial fishing time in all districts. For example, during
the 1987 fishing season (June to August) in the Lower Kuskokwim
River District, subsistence fishing occurred for 66 days out of
the 90 days when harvestable numbers of salmon were present.

Commexcial fishing was only allowed for 114 hours (4.75 days).
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Calendars on which to record daily salmon catches are sent to
known subsistence fishing households when the river ice
breaks~-up each spring. These calendars are postpaid for'return
when completed. Collecting calendars and subsistence catch
information is also done dAuring household interviews following
the chinook salmon run, while the coho salmon run is still in
progress, As a result, the catch of coho salmon is not
completely documented. In 1987, no funds for documenting the
subsistence harvest were available. Since it is a major portion
of the total catch, an effort was made to collect as much data
as possible using existing staff and funds. This required a
departure from the total census that normally included most
villages from Eek to Stony River. Tables 8-11 present the

estimates of subsistence catch derived from the data collected.

The Commercial Fisheries Division interviewed all available
fishing famjilies in villages in the Kuskokwim drainage available
in the first two weeks of August (Table 8). The Subsistence
Division surveyed fishing families in Rwethluk. As a result
many people who fished in the Kuskokwim Area were missed. The
1987 catch figure is a minimm wvalue. The estimated total
subsistence salmon catch was 192,444 fish composed of 71,804
chinook salmon; 18,085 coho salmon; and 102,555 small salmon

(Appendix 3).
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In the Kuskokwim River drainage, interviewers reached 425
households. The expanded catch of these households was based
on previous years catches (See Appendix A-l). This resulted in
an estimated catch of 54,779 chinook and 98,871 small salmon®
(Table 10) for the villages from Eek to Stony River (Figure 1).
In addition a large number of chinook salmon were taken home for
subsistence during the two commercial fishing in District 1 when
chinook salmon could not be sold. We became aware that many
people had not reported the unsold chinoock salmon as part of
their subsistence catch since they were not taken in the
subsistence fishery. We sent a questionnaire to all fishermen
who made a commercial delivery during the fishing periods on 24
and 30 June. Returned questionnaires were 25 percent of the
total. Based on the results an estimated 12,546 chinook salmon
were taken in the commercial fishery and not reported as part
of the subsistence catch (Table 9). The estimated Kuskokwim
River chinook salmon subsistence catch for 1987 was 67,325

(Table 10).

It was not possible to estimate the catch of sockeye, pink and
chum salmon. Since in previous years, the smaller salmon were

not accurately identified in the catch. We are now recording

2 Small salmon include numbers of small chinook, sockeye and
pink salmon, but are predominantly chum salmon.
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the species separately, however, the past data base is not

adequate to estimate the individual species catch.

In Quinhagak, interviewers reached 48 of an estimated 75 known
fishing families. These 75 families took an estimated 3,663
chinook; 1,067, sockeye; 125, coho; 1,084, chum salmon for
subsistence use (Table 11). The estimated subsistence catch in
Goodnews Bay was 640 chinook, 834 sockeye, 371 chum and (Table

11).

OUTLOOK FOR 1988

Chinook Salmon

The most of the returning chinook salmon in 1988 will be five
and six years of age. The Kuskokwim Area is still developing
a data base for future return forecast and only broad range
harvest projections are possible by examining the brood year's

escapement.

The brood year escapement for the most of the 1988 chinook
salmon return was at objective levels in 1982 and below
objective levels in 1983 (Figqure 6) in the Kuskokwim River
stocks. The unusually strong showing of 4-year old chinook in
1987 and the improved run strength in 1987 makes a projection

difficult. The trend of declining chinook salmon escapement
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that occurred from 1982-1986 may result in smaller returns. The
improved survival evidenced by the 1987 run may provide an

average chinoock salmon run in 1988.

Chinook salmon escapements in the Kanektok River were at or
above objective levels in the brood years for 1988 (Appendix
C-2) and should produce an average to above average return. In
the Goodnews River the chinock salmon escapement achieved the
escapement objectives in 1982 and 1983 (Appendix D-1). The

chinocok salmon run should be average to above average in 1988.

Sockeye Salmon

Goodnews Bay (District 5) is the only ¢fishery within the
RKuskokwim area which targets on sockeye salmon. Most sockeye
salmon return at five years of age with a few maturing at four
years. The escapement past the counting tower in 1983 was below
the objective while the 1984 escapement was at the objective
level (Appendix D-3). The sockeye salmon run should be below

average to average in 1988.

Chum Salmon

Chum salmon return primarily as four and five year old fish.

The 1988 return will be from the 1983 and 1984 brood year
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escapements. The escapements in those two years were below or
at objective levels in all systems (Appendices A-4, C-2, D-1).
Therefore, a below average to average chum salmon return is

expected in all districts in 1988.
Coho Salmon

Little information is available to assess coho salmon abundance
in 1988. Escapement at the Kogrukluk River Weir in 1984 (the
pPrimary brood year) was above objective 'levels. The trend of
strong returns continued in 1987 and the coho salmon returm to
the Ruskokwim River should be above average. The coho salmon
escapement and catch were also above average in Quinhagak and
Goodnews Bay in 1984. The return in 1988 is also expected to

be above average.
Freshwater Fin Fish Fishery

Several species other than salmon, herring, and halibut used for
commercial, subsistence, and recreation purposes in the
Kuskokwim Area are inconnu or sheefish (Senodus leucichtvys),
whitefish (Coreqonus sp and,gigggnigg,sp), char (Saluelipus sp),
rainbow trout (Salmo gairdneri), burbot (Lota lota), Arctic
grayling (Thymallas aycticus), pike (Esox Jlucius), Arctic
lamprey (Lampetra japonica), smelt (Osmerus sp), blackfish
(Dallia pectoralis) and longnose sucker (Catostomus) (Appendix
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A-9). The Division of Sport Fish documents the recreational

fisheries.

Subsistence Fishery

Miscellaneous fin fish are taken by seine, set and drift gill
nets, fish traps, dip nets, "jigging” through the ice and rod-
and-reel. The most of the harvest is made by subsistence
fishermen. Subsistence catches taken AdQuring the winter are
usually stored frozen. Euman consumption is the primary use but
dog food is a significant use. No regulation limits the number
of these miscellaneous species taken for subsistence. There is

no funding to monitor this harvest.
Commercial Fishery

The commercial fishery has been sporadic, primarily harvesting
whitefish band. burbot for local markets. The most of the

whitefish harvest occurs incidentally to the salmon fishery.

The regulationé require, besides the permit requirements of the
Commercial PFisheries Entry Commission, a permit <from the
Department to conduct commercial fisheries on whitefish,
sheefish, char, trout, pike, smelt, burbot, and lamprey. Those

species may also be taken incidentally with commercial salmon
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fishing. There were 1l freshwater permit issued in 1987 for the

Kuskokwim Area. The guidelines for permits are:

All waters of the area are open, except for the Johnson
River drainage, to commercial freshwater fin fishing. The
heavy subsistence utilization of those species in the
Johnson River drainage is the reason for its closure to

commercial fishing.

Whitefish, ciscos, smelt, pike, burbot, and lamprey may be
taken. Sheefish, char, and trout may not be taken due to
their small population, low reproductive rates, and the

heavy utilization in the subsistence fishery.

Barvest limits are set at:

Whitefish 5,000
Ciscos 10,000
Pike 200
Burbot 500
Smelt Unlimited
Lamprey Unlimited

All legal commercial gear types are allowed; the only
restriction is that gill nets must be greater than 2 1/2
inches and less than 5 inches stretch mesh. This mesh size

limitation accomplishes several purposes:
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a. minimizing the incidental catch of grayling, trout,
char and other forbidden species;

b. the catch of whitefish, burbot, pike and cisco is
predominantly of older age fish that have spawned at
least once;

c. it prevents illegal commercial salmon fishing under

the quise of commercial whitefish fishing.

Appendix A-12 presents the freshwater fin fish fishery catches

and value since 1977.

Status of the Stocks

The Department doces not monitor the status of the freshwater
species in the Kuskokwim Area. Limited Department observations,
advisory comnittee recommandations and fishermen interviews give

no indication of declining populations in most drainage.

PART II. HERRING FISHERY

INTRODUCTION

There are four commercial gill net sac roe districts and a
subsistence herring fishery in the Kuskokwim Area. The Security
Cove District includes all the waters between the latitude of

Cape Newenham and the latitude of the Salmon River (Figure 7).
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The Goocdnews Bay District includes the waters of Goodnews Bay
inside the north and south spits at the mouth and a line between
the Ufigag River and the Tunulik River. The Nelson Island
District consists of all waters north of cChinigyak Cape and
south of the southeast tip of Kigigak Island and east of 165°30'
W. long. (Figure 8). The Nunivak Island District includes all
waters extending three miles seaward of mean low water along the
northern and east sides of Nunivak Islands from Cape Algonquin
to Twin Mountain (Figure 9).

The subsistence fishery is conducted primarily by residents of
the coastal villages of Kwigillingok, Kongiganak, Kipnuk,
Chefornak, Toksook Bay, Umkumiut, Tanunak, and Newtok. The
herring stocks utilized by the subsistence fishery are the same
ones targeted upon by the commercial fishery in the nearby
commercial ¢f£ishing districts except for Chefornak, Kipnuk,
Kongiganak, and Rwigillingok. These four villages primarily
utilize a local stock (Central Kuskokwim) of herring that spawn
primarily in the Pingurbek Islands vicinity. The Department is

still attempting to assess the biomass of this stock of herring.

The Security Cove and Goodnews Bay commercial herring fisheries
are managed under the statewide management policy which sets the
maximum exploitation rate at 20% of the estimated spawning
biomass. The upper end of the harvest range (0-20%) is applied

to stocks in good condition (large volume, increasing abundance,
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good recruitment). Smaller stocks or stocks that are exhibiting

a trend of decreasing abundance or poor recruitment are

exploited at lower than maximum rates. To provide additional

protection for the subsistence herring harvest in the Nelson and

Nunivak Island Districts, the following guidelines have been

established by the Alaska Board of Fisheries:

The commercial fishery will be allowed to take up to 10%
of the herring biomass, compared to up to 20% for most
other fisheries having stocks of similar size and

condition.

The commercial fishing season will be opened when a biomass

of 2,500 st or spawning activity is documented.

Periodic closures of the commercial <fishery will be
scheduled, during which time subsistence fishing will the

only activity allowed.

Several important subsistence use areas occur throughout
the district, including the waters north of Cape Vancouver,
and specific areas may be closed to commercial fishing to

insure the adequacy of subsistence harvests.

The Department will use all available means, including

" input from local residents to insure the adequacy of
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subsistence herring harvests during the commercial fishing

gseason.

SEASON SUMMARY

The total Kuskokwim Area herring harvest for 1987 was
approximately 1,971 tons of Pacific herring with a total
estimated value to the fishermen of approximately $1,267,000
(Table 12). The only food/bait fishery in this area occurs
during the sac-roe fishery when the roe content is below the
processors' acceptable minimums. Food/bait sales are a very
small portion of the harvest. The food/bait sales totaled 290

st, while the sac roe harvest was 1,681 tons.

Gill net fishing effort increased from 1986 levels in the
Goodnews Bay (Figure 7) (11%), Nelson Island (9%), Nunivak
Island (28%), and decreased in the Security Cove (Figure 7)
District (6%) [Table 13].

Average percent roe recovery from harvested Pacific herring
ranged from 7.3 in Goodnews Bay District to 9.7 in Security Cove
District (Table 112). Percent harvest of estimated Pacific
herring biomass ranged from 9.2 in Nunivak Island District to

16.0 in Goodnews Bay District (Table 12).

Subsistence fishermen representing at least 184 families from
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11 Yukon-Kuskokwim River delta villages harvested an estimated

155 tons of Pacific herring (Table 14).

The 1987 total estimated Pacific herring spawning biomass of
16,800 tons for the surveyed portion of the Kuskokwim Area
herring districts was 16% lower than the 1986 estimate (Table
12). Ages 8, 9 and older Pacific herring comprised 68% of the
total run. Natural mortality of older aged fish (9+) increases
with each year of lifa. Younger age fish (ages 3, 4, and 5)

accounted for only 8% of the total biomass.

A regqulatory action which affected Kuskokwim Area herring
fisheries during 1987 season Qas the readoption of
superexclusive use area ragulations by the Board of Fisheries.
The superexclusive status for Goodnews Bay, Nelson Island, and
Nunivak Island ended by regulation on 1 January 1987; howaver,
the board during its April meeting instituted superexclusive
registration for vessels and permit holders. The early timing
of western Alaska herring fisheries in 1987 required an
emergency regulation to activate these regulations before

opening the fishery.

During the 1987 season, Pacific herring fishermen from many
western Alaska communities requested information about the
possibility of establishing limited entry in A-Y-K herring

fisheries. In response to this interest, Commercial Fisheries
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Entry Commission (CFEC) staff and commissioners visited many
fisheries during the commercial season. CFEC received petitions
proposing limited entry from local herring fishermen for the
Nelson Island and Nunivak Island Districts. Public hearings
were later held by CFEC during September in communities
throughout western Alaska and other affected areas to obtain
public comment about the proposal to establish limited entry in
these districts. A decision was subsequently made by the state
as a first step towards limited entry status for these fisheries
to limit participation during the 1988 ‘season in the Nelson
Island District to permit holders who had fished in these
fisheries before 1 January 1987. During this period, CFEC will
seek public input for establishing the final number of permits
allowed in each fishery and the criterion used for determining
which eligible permit holders will obtain a limited entry
permit.

The CFEC carried out a similar moratorium for the Nunivak Island
District. In the 1988 season only permit holders who had fished
in the Nunivak District before 1 January 1988 will be eligible

for an interim-use permit.

40



Stock Status
Assessment Methods

Aerial surveys were flown throughout the Pacific herring
spawning season in all Kuskokwim Area commercial fishing
districts to determine relative abundance, distribution, and
biomass of Pacific herring. Occurrence and extent of milt,
numbers of fishing vessels, and visibility features affecting
survey quality were also recorded. Data collection methods were
similar to those used since 1978. A total of 29 hours was spent
conducting Kuskokwim Area aerial surveys: 17 hours in Security
Céve (Figure 7) and Goodnews Bay, 2 hours in the central
Kuskokwim Bay area, 4 hours in Nelson Island and 6 hours in
Nunivak Island. Weather and sea conditions were generally fair
in the central KRuskockwim area and Naelson Island. Fair to
unfavorable weather and turbid water hampered survey coverage
much of the. season in all other Kuskokwim Area districts.
Nelson Island District was the only district where a complete
aerial survey biomass estimate occurred. Partial district
aerial survey biomass estimates, pre~season biomass
projections, and age class composition information provided the

biomass estimates in the other districts.

Standard conversions of 1.52 st/538 £t2 (water depths of 16 ft

(ft) or less), 2.58 st/B38 ftz(water depths between 16 and 26

41



ft) and 2.83 st/538 ft? (water depths greater than 26 ft) were
used to convert estimated Pacific herring school surface areas

to biomass within all districts.

Test fishing with variable mesh gill nets and sampling of
commercial landings occurred in Goodnews Bay and Nelson Island
districts to determine age, size, and sexual maturity of Pacific
herring and to note occurrence of other schooling fishes.
Additionally, volunteer gill net vessels collected Pacific
herring samples within all districts. This information allows

interpretation and modification of aerial survey biomass data.

Ground survays conducted in some districts provide information
on the distribution and density of eel grass beds and Pacific

herring spawn deposition.

Spawning Populations

Security Cove. A total of 20 aerial surveys was flown on 13
days during the 1987 season, from 26 April to 16 May. Herring
schools were first observed in the district on 30 April (201
tons). The largest biomass estimate (2,285 tons) came on 8 May
under marginal survey conditions. No surveys were flown between
8-~16 May due to strong onshore winds creating turbid waters and
low cloud ceiling conditions. A survey on 16 May reported 1,927

tons; most of the fish were near Chagvan Bay.
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Test fishing was done for the most part by commercial fishermen
who volunteered to sample. The procedure was to have volunteers
call in and ask the Department where they should test fish.
Permission was given to make short 5-10 minute sets with part

of a shackle, and return the samples to the Department.

The Department also conducted some test fishing with a variable
mesh sinking gill net, but only sampled for male-female ratios,
and gonad maturity of females. Because bf budget limitations,
the Department did not test fish with variable mesh gill nets
to determine the age and size composition of the population in
the Security Cove District during the 1587 season. Age
composition data collected in the Goodnews Bay test fishing
program provided the 1988 outlook for Security Cove. Age
composition for Goodnews Bay qnd Security Cove have been similar

during past years.

A sample of 336 Pacific herring came from the commercial catch
during 1~14 May. Ages 5, 6, and 7 Pacific herring comprised 25%
and ages 8 and older Pacific herring represented 75t of the gill
net catch (Figure 10). No age-4 herring were found in the
commercial catch sample. During aerial surveys a total of 3.1
linear milés of milt occurred in 6 spawn sightings. The peak

of spawning was 6 May.
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Goodnews Bay District. A total of 20 aerial surveys was flown
on 13 days during the 1987 mseason, from 26 April - 16 May. The
largest biomass estimate (394 tons) occurred on 3 May under poor
survey conditions. All surveys were made under poor to

unsatisfactory conditions because of turbid waters.

Test fishing occurred from 29 April - 22 May. A sample of 1,024
Pacific herring came from these catches. A sample of 360
Pacific herring came from the commercial catch on 3 - 7 May.
Volunteer commercial fishermen collected roe quality samples
from designated areas of the Bay; industry roe tachnicians
evaluated roe quality. Because the Togiak fishery was earlier
than it has been during past years, industry vessels arrived in
Goodnews Bay several days before the first opening, thus
providing an opportunity for industry participation in pre-
fishery beach parties.

A Pacific herring biomass estimate was not feasible during the
season. The pre-season biomass projection of 2,000 tons
provided the basis for management of the fishery. Approximately
72.6 percent of the total biomass was age-8 and 9+ Pacific
herring (Figure 10). Age-4 Pacific herring accounted for 2.2%
of the biomass. During aerial surveys a total of 1.5 linear
miles of milt was observed. The peak of observed spawning was

6 May.
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Central Ruskokwim Bay Area. The Department flew to Quinhagak
on 16 June to test fish with variable mesh gill nets for herring

at the request of local residents. Fishing for a total of 4.5
hours in four sets took 10 herring, about 300 smelt, 4 chinook;
3 sockeye and 2 chum salmon and about 40 flounders. It appeared
that the herring abundance was too low to harvest adequate

numbers for sampling.

A total of 2 hours was flown during three aerial surveys of the
Kipnuk area on 2-3 June with fair to good survey conditions.
The peak spawn and largest biomass (1,225 tons) occurred on 3

June.

In addition, a sample of 254 herring from the Kipnuk area,
provided by Kipnuk residents, consisted of 60% females. The
sample was 15% sexually immature, 80% sexually mature and 5%
spent fish. The age composition was 5.3% age-6, 6.9% age-7,
28.9% age-8, and 59% age-9+ fish.

Nelson Island District. A total of 15 aerial surveys was flown
on 14 days from 12 May-4 June during the 1987 season. Surveys
were made under good to poor conditions. Turbid water

conditions persistéd for much of the season.
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Test fishing occurred from 16 May - 3 June. A sample of 793
Pacific herring came from these catches. A sample of 600

Pacific herring came from the harvest on 23 and 24 May.

Volunteer commercial fishermen under the supervision of the
Department of Fish and Game conducted additional sampling of the
Nelson Island herring stock before the first commercial opening.
The test fishing conducted by commercial fishermen was a new
program for the Nelson 1Island District this year. The
Department ancouraged commercial fishermen to participate. This
portion of the test fish program began on May 16 and continued
through May 23. Analysis of tﬂe samples for roe quality
occurred onbcard processing vessels by company technicilans.
ADF&G included this information in the scheduled fleet radio
broadcasts. Additional samples ware brought in daily to the
beach at Toksook Village where roe analysis occurred, allowing
the fishermen to follow the progression of roe maturity. These
test fishing results showed a daily progression of roe maturity

and fishery development before the first commercial opening.

A peak season aerial survey biomass estimate of 8,100 tons was
made on 19 May. Ages 8 and older Pacific herring comprised
81.7% of the total biomass. Age-4 Pacific herring accounted for
1.2% of the biomass (Figure 10). During aerial surveys a total
of 3.8 linear miles of milt occurred in four spawn sightings.

The peak of spawning was 4 June.
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Nunivak Island District. A total of nine aerial surveys was

flown on 9 days during the 1987 season. Most surveys were made

under fair to poor conditions.

No Department test fishing occurred within the Nunivak Island
District. Age composition data collected for the Nelson Island
District provided the basis for a biomass ouflook for Nunivak
Island for 1988. Age composition for these districts has been
similar during past years. A sample of 600 Pacific herring came

from the commercial catches on 13-26 May.

Volunteer members of the Nunivak Island fishing fleet conducted
test fishing from 15 May through 20 May with estimated roe
recovery ranging from 1.7% to 15.0%. Peak roe recovery for 3
inch mesh gear occurred on 16 May, and for 2.75 inch gear on 19
May. A total of 8 fishermen made 56 gill net sets and captured

1,154 herring in 14.95 hours of test fishing.

A peak in-season Pacific herring aerial survey biomass estimate
of 1,326 tons was made on 19 May under marginal survey
conditions. During aerial surveys a total of 42 linear miles
of milt occurred in 58 spawn sightings. The peak of spawning

was 12 May.
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SUBSISTENCE FISHERY

Subsistence fishing for Pacific herring in the northeastern
Bering Sea is very important in villages of the Yukon-Xuskokwim
River delta. Subsistence harvest surveys have occurred annually
in Yukon delta villages and sporadically in Ruskokwim delta
villages since 1975. Average annual Pacific herring subsistence
harvests have been at least 110 tons since 1975 (Table 14).
During 1987, the Pacific herring subsistence survey resulted in
an estimated 155 tons of subsistence herxring harvested by at
least 184 fishing families. Residents of Nelson Island villages
Accounted for about 80% of the reported harvest while other
Kuskokwim River delta and Etolin Strait communities aécounted
for about 18% of the harvest. Residents of Yukon River delta
villages harvested about 3 tons of Pacific herring accounting
for about 2% of the estimated total harvest, Subsistence survey
results reflect harvest trends, reported catches represent
minimum figures since not all fishermen are contacted and
surveys were not allowed by Kuskokwim River delta village

councils in Kongiganak and Kwigillingok.
COMMERCIAL FISHERY

Security Cove District. The commercial Pacific herring fishery

in the Security Cove District has opened and closed by emergency

order since 1981 to provide for an orderly fishery and periodic
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reassessments of herring biomass. Three fishing periods
occurred for a total fishing time of 13 hours (Table 15). Total
harvest was 313 tons. The peak catch day occurred 14 May when

59 fishermen took 312 tons.

The first opening was a 6-hour test opening on 2 May. An aerial
survey on 1 May reported 670 tons of herring in the district.
An estimatéd 15 boats fished. No herring were socld because of

the small catch.

An aerial survey on 8 May reported 2,400 tons of herring in the
Security Cove District, and test fishing on 9 May found schools
of ripe fish. There were from 100 to 120 gill-netters on the
grounds, but only 2 tons (7 deliveries) of herring were taken
in the second 3-hour opening on 10 May. The average roe
recovery was about 9.8%. Many fishermen found only small
amounts of spawned-out fish, but a few found schools of ripe

fish.

The strong northwest winds and turbid water conditions prevented
aerial surveys from 8 May to 16 May, but test fishing on 13 May
and 14 May showed schools of ripe fish in the district. The
third opening on 14 May provided 4 hours of fishing. High
onshore winds and rough seas hampered fishing during the
opening. Fifty-nine boats fished with a total of 313 ton of

herring sold. Roe recoveries averaged around 9.7%.
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Nearly all the 1987 season harvest was sac roe quality with only
a small portion (<1 ton) sold as food or bait. Average sac roe
recovery for the season was 9.7%. Value of harvested Pacific
herring was about $0.24 million (Table 12). Average price was
$800 per ton for 10% roe recovery, with an increase or decrease
of $80 per ton for each percentage point above or below 10%.

Average price paid for the food or bait catch was $250 per tons.

Eight processors, three fewer than in 1986, purchased Pacific
herring (Table 13). A total of 65 fishermen participated in the
1987 fishery. This was a 6% decrease in fishermen from 1986.
Area residents (i.e. fishermen living in Platinum, Goodnews Bay,
Quinhagak, and Bethel) did not make landings in the Security

Cove herring fishery during the 1987 season.

The commercial exploitation rate of Pacific herring was 13.4%
of the estimated available biomass (Table 13). Ages 8 and older
Pacific herring comprised 74.9% of the total harvest. No age-

4 Pacific herring were found in the commercial catch sample.
The Fish and Wildlife Protection vessel Trooper was on patrol

in the Security Cove (Figure 7) District during the season. No

major fishing violations occurred.
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Goodnews Bav District. Since 1981, to provide for an orderly
fishery and periodic reassessments of herring biomass commercial
Pacific herring fishing in Goodnews Bay has opened and closed
by emergency order. The commercial herring season opened with
a 6-hour test opening on 3 May 13987 (Table 15). Seven tenders
representing four companies were on the grounds. Quality and
quantity of the commercial catch by 75 fishermen was poor. The
catch of 33.5 tons of herring included 27.1 tons of bait (Table

15).

Between 4 May and 7 May, beach meetings with fishermen occurred
to monitor the quality of the herring in Goodnews Bay. Samples
were brought in by volunteer fishermen and analyzed by industry
roe technicians. Roe quality improved between 4-7 May. A
second and final 5-hour commercial opening on 7 May caught 287.3
tons of herring (Table 15). Six tenders representing 4

companies purchased fish from 95 fishermen (Table 13).

Sac roe herring accounted for 56% (179 tons) of the harvest.
Wastage of Pacific herring was not a problem. Average roe
recovery for the season was 7.3%. The value of the catch to the
fishermen was $0.13 million (Table 12). Average price was $600
per ton for 10% roe recovery, with an increase or decrease of
$60 per ton for every percentage point above or below 10%. Four
processors purchased Pacific herring (Table 13). Most

processors established 7% as the minimum roe recovery required
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for sac roe quality Pacific herring. ?acific herring of 1less
than 7% roe recovery sold as bait and the price averaged $50 per
ton. A total of 117 fishermen participated in the 1987 fishery,
an 11% increase in fishermen from 1986. Local fishermen (i.e.
residents of Platinum, and Goodnews Bay) accounted for 33% of

the effort and about 17% of the harvest.

The exploitation rate of Pacific herring was 16.0% of estimated
available biomass (Table 12). Ages 8 and older Pacific herring
comprised 95.1% of the total harvest. NO age-4 Pacific herring

occurred in the harvest sample.

Management of the 1987 commercial Pacific herring fishery was
without major problems. The Fish and Wildlife Protection vessel
Trooper patroclled the Goodnews Bay District during the season.

No major fishing violations occurred.

Nelso sla strict. The commercial harvest of Pacific
herring began in the Nelson Island District in the 1985 season.
To provide for an adequate subsistence harvest, an orderly
commercial fishery, and to allow for periodic reassessments of
the herring biomass the commercial fishery has opened and closed
by emergency order. Two commercial fishing periods on 23 and
24 May totaled 6 hours of fishing time. The commercial fishery
took 923 ton of Pacific herring. The peak catch day was 24 May

when 229 fishermen took 685 ton (Table 15).
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Sac roe herring accounted for 99% (915 ton) of the harvest.
Average sac roe recovery was 9.2%. Wastage of Pacific herring
was not a problem. The commercial herring harvest was worth
$0.66 million to the fishermen (Table 12). Average price was
$800 per ton for 10% roe racovery, with an increase or decrease
of $80 per ton for each percentage point above or below 10%.
The average price per ton paid for food or bait herring was $50.
Nine processors operated in the Nelson Island District (Table
13). A total of 235 fishermen participated in the fishery.
This represents a 31% increase over 1986 effort levels in the
fishery. Area fishermen (residents of northern Ruskokwim Bay
and Etolin Strait villages) accounted for 59% of the fishing

effort and 48% of the harvest.

The commercial exploitation rate of Pacific herring was 11.4%.
Ages 8 and older Pacific herring comprised 89.4% of the total

harvest. No age-4 Pacific herring occurred in the catch sample.

The Traditional Councils of each village on Nelson Island,
United Villages of Nelson 1Island, and Qaluyaat Herring
Association all requested that the waters of the Nelson Island
District between Atrnak Point and Talurarevuk Point, and the
waters between the southern and northern edges of Chinit Point
be closed by emergency order to prevent interference with the

subsistence fishery. The Board of Fisheries policy statement
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of management of the Nelson Island District (Figure 8) herring
fishery indicated that such a closure was appropriate. These
were closed waters for the entire commercial fishing season.
The closure appeared to have no effect on the commercial fishery
since the harvest guideline with gooed quality roe was easily
taken.

The Fish and Wildlife Protection vessel Trooper patrolled the
Nelson Island District during the season. Several citations for
fishing after the closure and one citation for violating thé

superexclusive registration regqulation were given to fishermen.

Nunjvak Island District. As in the Nelson Island District, the
initial commercial fishery for Pacific herring in the Nunivak

Island District occurred in 1985. To provide for an orderly
fishery and to allow for periodic reassessments of Pacific
herring biomass the fishery has opened and closed by emergency
order since 1985. Seven commercial fishing periocds from 13-26
May totaled 39 hours of fishing time (Table 15). The commercial
fishery tock 414 tons of Pacific herring. The peak catch day

was 24 May when 47 fishermen took 220 tons.

Commercial fishing opened on 13 May with a 2-hour test period.
In spite of a caution to set only part of their gear and check
the quality or maturity of the roe before deploying all their

gear the fishermen made 39 deliveries totaling 49.9 tons for
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food/bait herring with an estimated roe recovery of 4.0%.
Establishing a test fishing program with volunteer commercial
fishermen provided a way to monitor roe development. Aerial
survey biomass estimates peaked on 18 May. By 20 May test
fishing results improved and the fishery reopened on 21 May for

4 hours; however, weather conditions prohibited fishing.

On 22 May, a 4-hour opening resulted in the harvest of 1.8 tons
of sac roe herring from 8 deliveries with an estimated roe
recovery of 10.2%. The small volume of herring taken during
this opening was primarily because of poor weather conditions,
with high winds and rough seas severely restricting £fishing
effort. The fishery opened for 4 hours on 23 May, resulting in
a harvest of 18.3 tons of herring from 19 deliveries with an

estimated roe recovery of 7.3% (Table 15).

A S-hour commercial opening began on 24 May, three hours into
the period, the harvest projection was 80 tons. To reach the
harvest guideline the period was extended 13 hours to allow
exploitation of a second flood tide. However, inclement weather
reduced fishing effort during the final 6 hours of the opening.
The reported harvest at the close of the period was 162.7 tons
of herring from 173 deliveries with an estimated roe recovery

of 8.3% (Table 15).
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The fishery reopened the evening of 25 May for 3 hours. Again,
weather reduced effort to 11 deliveries and 34.7 tons of herring
with 6.9% roe recovery (Table 15). On 26 May, a 3-hour opening
produced 36.5 tons of herring from 33 deliveries at 6.2% roe
recovery (Table 15). The remaining tenders and processors in
the Nelson/Nunivak Islands District departed the grounds for

Norton Sound by 27 May.

Average sac roe recovery for the season was 7.8% (Table 12).
Fishermen received approximately $0.2 million for the catch.
Average price was $800 per ton for 10% roe recovery, with an
increase or decrease of $80 per ton for every parcentage point
above or below 10%. Sac roe quality herring had to be 7 percent
roe recovery &all other herring were bought as food or bait
herring for the average price of $50 per ton. Four processors
purchased herring in the Nunivak Island District. A total of
61 fishermen participated in the fishery. Resident fishermen
from Mekoryuk (37) accounted for 59% of the effort and were

responsible for 71% of the harvest.

Management of the 1987 commercial Pacific herring fishery was
without major problems. The Fish and Wildlife Protection vessel
Trooper patrolled the Nunivak Island District during the season.

No major fishing violations occurred.
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at a 10% exploitation rate would result in a harvest of 130
tons. A larger catch may occur if the 1988 biomass assessment

is greater than the projection.

Nelson Island District

The Nelson Island commercial fishery will continue to open and
close by emergency order authority. To provide additional
protection for the subsistence Pacific herring harvest the

following policy by the Alaska Board of Fisheries applies:

1. The commercial fishery may take up to 15% of the herring
biomass, compared with up to 20% for most other fisheriles

having stocks of similar size and condition.

2. The commercial fishing season opens when a biomass of 2,500

tons or spawning activity occurs.

3. Periodic closures of the commercial fishery to allow

undisturbed subsistence fishing will occur.

4. Several important subsistence use areas occur throughout
the district, including the waters north of Cape Vancouver,
and specific areas may close to commercial fishing to

insure the adequacy of subsistence harvests.

5. The Department will by all available means, including input

from local residents, insure the adequacy of subsistence
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herring harvests during the commercial fishing season.

The spawning biomass projected to return to the Nelson Island
District (Figqure 8) during 1988 is 5,000 tons which at a 10%
exploitation rate would result in a harvest of 500 tons.
N a sla st
The Nunivak Island District commercial herring fishery will
continue to open and close by emergency order. The commercial
fishery will open when biomass reaches 1,500 tons or spawning
occurs. Commercial harvest of Pacific herring will be up to 10%
of the total spawning biomass. The biomass projected to return
to the Nunivak Island District dQuring 1987 is 2,800 tons which
at a 10% exploitation rate would result in a 280 tons harvest.
Changes in the boundaries of the waters opened to commercial
fishing in the Nunivak Island District occurred at the Board of
Fisheries December 1987 meeting.
Cape Avino strict

At the December 1987 meeting, The Board of Fisheries created a
new district to harvest the Central Kuskokwim Area herring
stocks. The new district boundaries are the waters adjacent to
the wvillage of Kipnuk (Figure 11). There are four villages
(Chefornak, Kipnuk, Kongiganak and Rwigillingok) in the

immediate area of the fishery.

In 1985 the Alaska Board of Fisheries requested the Department

to increase herring aerial survey afforts in the Central
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OUTLOOX AND MANAGEMENT STRATEGY FOR 1988

Based upon apparent weak recruitment of younger age classes
(ages 4-7) and reduced returns of the abundant 1977 and 1978
year classes (ages 11 and 10 Pacific herring respectively), a
decline in the harvestable surplus of Pacific herring available
in all districts is expected in 1988. Forecast methods are
under development and reliable estimates of recruitment are not
available, BO observed Pacific herring spawning biomass will
determine harvest 1levels during the season. If it is not
possible to determine Pacific herring abundance using aerial
survey methods, assessment of stock abundance will use
information from test and commercial catches along with spawn

deposition observations.

Projections from post-season escapement estimates, using mean
rates of natural mortality and growth for each age class,
suggest that the 1988 minimal spawning biomass for the
Kuskokwim Area Pacific herring stocks (Security Cove to Nelson
Island) should be roughly 11,400 tons (Table 16). However,
increased recruitment of ages 3 through 5-year-old Pacific
herring could increase this figure. (NOTE - use all projection
estimates with extreme caution as projection methods are in

developmental stage and data base is not extensive.)
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Of concern, is that all available data shows the occurrence of
a continuing downward trend in the Pacific herring spawning
biomass for all Kuskokwim Area districts due to the lack of any
significant recruitment of younger age fish into the population
beyond the 1978 year class. The causes responsible for this
decline are not known. The resources now available to conduct
research activities can not support an investigation with the
scope to £find the causes of the decline. Continuation of this
declining biomass trend may precipitate reduced harvest levels
or complete closures of selected commer¢ial fishing districts
beginning with the 1989 Pacific herring commercial fishing
season. Reduced exploitation rates during 1988 will allow a
harvest while protecting the declining populations.

Security Cove District
The occurrence and length of fishing periods depends on stock

strength, fishing effort, and spawning activity. The declining
recruitment of younger age fish into the population requires a
10 percent exploitation rate for the Security Cove Pacific
herring stock in 1988. The 1988 projected return is 1,500 tons
which at a 10% exploitation rate would result in a harvest of
about 150 tons. A larger catch may occur if the 1988 biomass
assessment is greater than the projection.
ews Ba st

Management strateqgy for this district will be similar to that
used for Security Cove. The season will open and close by

emergency order. The 1988 prbjected return is 1,300 tons which
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Kuskokwim Area. The Board of Fisheries had little information
before 1985 to properly evaluate fishermen's interests in
starting a new commercial herring fishery. In 1986 and then
again this year, 1987, fishermen from the village of Kipnuk have
submitted proposals to the Board of Fisheries to create a new

Cape Avinof herring fishery.

The Departﬁent documented an estimated biomass of 2,000 tons of
herring and 12 small spawns in the nine surveys flown in 1985
in the cCentral Kuskokwim area. Weather conditions precluded
significant aeria)l survey biomass assessment in 1986. An
estimated 1,225 tons of herring and two small spawns occurred

during three surveys in 1987.

The projected 1988 biomass for the Central Kuskokwim area stock
is 800 tons (Table 16). The Kipnuk area's herring stocks appear
to be showing a similar decline in biomass as seen in all
southwestern Alaska herring fisheries. The 10% exploitation
rate will take into account the limited data base for this area
and insure recognition of the subsistence fishing priority.
Assuming a 10 % commercial exploitation rate, the projected
harvest would be 80 tons of herring. With an additional
estimated 30 tons of subsistence herring harvest, total
exploitation rate in 1988 would be approximately 15 %. At the
1987 average price paid to Kuskokwim Area herring fishermen, the
projected harvest would yield roughly $48,000 to the commercial

fishermen in 1988.
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Table 1. Kuskokw Area cgmme:cial and subsistence salmon catches
by species and district, 1987.
DISTRICT Chinook Sockeye® CohoP Pink2 Chum2 Total
District 1, Lower Kuskokwim River:
COmmerc1al g 33,907 134,631 385,321 41 566,499 1,120,399
Subsistence 55,914 21 228 15,278 209 49,088 141,717
SUBTOTAL 89 821 155 859 400,599 250 615,587 1,262,116
District 2, Hlddle Ruskokwim River:
CQmmercial 1272 1,971 14,146 2 7,837 26,228
Subsistence 11 411 8,305 2,639 82 19,959 42,396
SUBTOTAL 13,683 10,276 16,785 84 27,796 68,624
District 3, Upper Kuskokwim River:
Commerc1al CIOSED TO COMMERCIAL ,SALMON FISHING
Subsistence
SUBTOTAL
Ruskokwim River:
Commercial 36,179 136,602 399,467 43 574,336 1,146,627
Subsistence 67,325 29,533 17,917 291 69,047 184,113
SUBTOTAL 103,504 166,135 417,384 334 643,383 1,330,740
District 4 Quinhagak:
chmgrcial 26,022 6,489 50,070 66 8,557 91,204
Subsistence 3,663 1,067 125 0o 1,084 5,939
SUBTOTAL 29,685 7,556 50,195 66 9,641 97,143
District 5, Goodnews Bay:
COmmerc1al 3,357 27,758 29,057 54 20,381 80,607
Subsistaence 816 955 43 0 578 2,392
SUBTOTAL 4,173 28,713 29,100 54 20,959 82,999
Kuskokwim Bay:
Commerc 29, 379 34,247 79,127 120 28,938 171,811
Sub51stance 4, 2,022 ‘168 0 1,662 8,331
SUBTOTAL 33,858 36,269 79,295 120 30,600 180,142
Kuskokw Area:
Commercial 65,558 170,849 478,594 163 603,274 1,318,438
Subsistence 71,804 31,555 18,085 291 70,709 192,444
TOTAL 137,362 202,404 96,679 454 673,983 1,510,882
a Sockeye, pink, and chum salmon subsistence catches were

estimated from the total

"small salmon'

catch

T
based on each species proportion in the reporteé

able 21)
catch.

Coho salmon sub
done while the £

g

istence catch is minimum.
shery was in progress.
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Tab]e'zﬂ Value of Kuskokwim area commercial salmen harvest, 1987.
SALMON. SUMMARY

Chinook __Sockeye Coho Pink Chum
Average Price Paid
(Dollar Per Pound $1.10 $1.30 $0.73 $0.10 $0.27
Average Weight )
(In Pounds) 15.2 7.5 7.2 3.7 6.8
Commerciald/
Harvest 64,719 170,407 478,628 163 §99,525
Total Value $1,079,254 $1,659,253 $2,522,657 $60 $1,100,728

Total Value of the harvest:

Total Permits (fishermen)h/:

Average earning per permit:

SEASON SUMMARY

$6,361,952
781
$8,146

a All Kuskokwim Area districts combined.
b Permits that made at least one delivery during that year.
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Table 3. Peak aerial survey salmon escapement estimates in Kuskokwim

spawning tributaries by species, 1987.

Location Date Chinook Sockevye Coho Chum

KUSKO
1 Aniak R.D 27-Jul b b b
Aniak Sogarc 31-Jul 193,464
2 Bear Ck.
3 Cheeneetnuk 26-Jul 317 0 0
4 Chineekluk 26-Jul 20 33 0
5 Chukowan R. 27 -Jul 258 120 180
6 Eek R. 27-Jul 1,739 0 338
7 Md1. Fk. Egk R. 27-Jul 387 0 0
8 Holitna R 27-Jul b b b
9 Holokuk R. 26-Jul 208 0 1,590
10 Kisaralik R. 23-Jul b b b
11 Kogrukluk R.® 27-Ju1 715 418 2,055
12 Kwethluk R.
13 Oskawalik _R. 30-Jul 188 0 602
14 Salmon R.f 27-Jul 516 0 2,000
15 N. Fk. Salmon R.S 26-Jul b b b
16 Md Fk. Salmon R.S 26-Jul b b b
17 S. Fk. Salmon R.9 26-Jul b b b
i8 Tuluksak R. 28-Jul b b b
KUSKOKWIM BAY;:
19 Goodnews River 28-Jul 2,234 19,786 11,122 12,103
Goadnews Tower
20 Kanektok River 28-Jul 1,931 51,753 20,056 6,010
Kanektok Sonar€¢
a Peak aerial salmon escapement index count. Aertal index counts do
not represent total escapement, but do reflect annual spawner
abundance trends when made using standard survey methods under
acceptable conditions.
b Poor survey conditions.
c Adjusted sonar count.
d Downstream from Ignatti Weir on the Holitna River.
e Weir count.
f Aniak River system.
q Pitka Fork System.
h Expanded tower count.
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4. Lower Kuskokwim River, District 1, conmercial harvest '

cies and fishing effort by period, 1987.

CHINOK

SOCKEYE

0Ho

PINK

HM

PERICD  HOURS PERMITS LANDINGS MMBERS CPUE NUMBERS CRE  NMBERS CRE NMBERS (PE NMBERS (AR

1 JUE 18 9 526 627 19,126 4.04 9,508 2.01 0 0.00 0 0,00 14,137 2.9
2 24 9 607 7162 0 000 24,35% 4.46 0 0.00 0 0.00 5,44 9.97
3 JMNE 30 9 564 819 0 0.00 39,112 N 0 0.00 0 0,00 112,93 2.2
4 JULY 03 6 580 687 5,970 1.72 44,030 12.65 0 0.00 0 0.00 66,783 19.19
5 JULY 07 6 578 679 3,636 1.5 9,19 2.65 0 0.00 | 0.00 103,058 .72
6 JUY 11 6 597 637 1,910 0.8 4,611 1.29 1 0.00 0 0.0 72118 2.13
7 JLY 15 6 569 58 1,415 0.41 2,301 0.67 10 0.00 4 00 71,923 21.07
8 JLY 20 6 551 602 1,343 0.41 826 0.25 500 0.15 il 0.00 65,135 19.70
9 AJIST 06 6 590 625 207 0.06 2n 0.08 49,182 13.89 4 0.00 4,074 1.15
10 AJGUST 13 ] 604 126 103 0.3 222 0.06 104,968 28.96 2 0.00 84 0.25
11 AJGUST 17 6 595 6b2 76 0.02 133 0.04 73,867 20.69 3 0.00 378 0.11
12 AJST 19 6 585 607 36 0.01 25 0.01 45,277 12.90 1 0.00 156 0.04
13 AJGST 21 6 540 558 26 0.0l 16 0.00 33,601 10.37 2 0.0 140 0.04
14 AJGUST 24 6 500 520 27 0.0 4 0.00 27,607 9.2 8 000 108 0.04
15 AJGUST 27 6 479 496 3 00 9 0.00 21,772 7.58 3 000 70 0.02
16 AUGUST 31 6 364 374 7 0.00 5 0.00 12,873 5.89 1 0.00 57 0.03
17 SEPT. 03 6 278 284 8 0.0 3 0.00 11,352 6.81 1 0.00 31 0.02
18 SEPT. 07 6 132 134 4 0.01 4 0.01 4,311 5.44 0 0.00 19 0.02

SEASON TOTAL 703 10,387 33,907 0.5 134,631 2.22 385,321 6.37 4] 0.00 566,498 9.36

AVERAGE WEIGHT
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Table 5. Middle Kuskokwim River, District 2, commercial harvest by species and fishing effort by period, 1987. a/

CHINOK SOCKEYE 00HD PINK - CHM

PERICD  HOURS PERMITS LANDINGS NUMBERS CRE  NMBERS CPUE  MUMBERS CPRE  NMBERS CRE NMBERS (PLE

1 JUY 03 6 15 15 LB  14.72 511 5.68 0 0.0 0 000 320 35.5

2 JAY 07 6 2 2% 93%5 7.08 1,459 11.05 0 0.0 0 0.00 4,052 31.45

3 AIST 13 6 14 14 4 005 1 0.01 2,273 271.06 2 0.0 M 3.62

4 AGQST 17 6 1] 15 6 .00 0 000 334 &0 ¢ 0.00 102 1.2

5 AJIST 19 6 13 13 1 0.0l ¢ 000 3,98 50.3% 0 000 3 0%

6 AJGUST 21 6 18 18 1 0.0 0 0.00 451 4.3 0 0.0 0 0.3
SEASCN TOTAL 3 o0 22z 394 1,971 3.42 14,146 2A4.% 2 000 7,87 13.6]
AVERAGE WETGHT
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Tabio ..

Quinhagak conmercial harvest by species and fishing effor. ., period, 1987.3

PINK

CHINOOK

cueb  SoEYE  cREd  ooD CPUED  PINKS CRED O crueb

HIRS  ND. OF
FISED FISHERMEN CHINXK

PERICD
PERIOD DATE
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SEASON TOTAL

b CPUE = Catch Per Unit Effort = HARVEST/(HOURS FISHED X NUMBER OF FISHERVEN).

a Preliminary harvest figures.



Table 7. Goodnevs Bsy commercial harvest by species sand fishing effort by period,

1987 .»

FERIODP CATCH AHD CAYCH PER UNHIT EFFORT

PERIOD HOURS HO. OF

PERIOD DATE FISHED FISHERMEN CHINOOK CPUBb SOCKEYE CPUBb CoHO CPUEh PINKE CPUBb CHUMS CPUIb
1 JURE 18-19 12 26 187 1.24 598 1.91 0 0.00 0 0.00 254 0.81
2 JUNE 24 12 33 A76 1.20 1,892 4.78 0 6.00 0 0.00 1,108 4.00
3 JUNE 29 12 13 927 2.34 53,094 12.86 o 0.00 0 0.00 2,048 3.17
] JOLY 03 12 36 191 0.38 3,510 8.20 ] 0.00 ] 0.00 31,074 4.37
3 JULY 07 12 69 - 739 0.89 4,408 5.32 0 0.00 D 0.0 b, 478 3.41
é JULY 11 12 75 208 0.23 3,028 4.23 0 0.00 [} .00 3,830 é.48
? JULY 15 12 10 17 0.09 2,780 3.1 0 0,00 1 6.40 1,944 2.31
8 JULY 20 12 52 75 0.12 1,67% 1.89 1 0.00 1 0,00 1,263 2.03%
9 AUGUST 03 12 29 24 0.07 630 1.81 102 0,2% 2 0.01 103 0.30
iD AUGUST 10 12 30 10 9.03 390 1.11 931 2.59 b | 0.01 1] 0.10
11 AUGDST 13 12 23 5 0.02 204 0.74 1,102 1.99 L] 0.o1 22 0.08
12 AUGUST 17 12 23 7 0.03 % ) .30 1,002 10.88 H 0.03% 22 D.08
11 AUGUST 19 12 11 10 0.03 99 0.27 3,397 9.1% 3 2.01 16 0.04
14 AUGUST 21 12 11 0 0.00 a3 0.23 1,921 3.18 2 0.01 10 0.03
i3 AUGUST 24 12 49 6 0.01 .1} 0.11 3,804 8.47 2 Q.00 8 a.01
18 AUGUST 26 12 51 4 0.01 L} 0.12 3,249 5.31 4 0.01 2 0.07
17 AUGUST 28 12 33 3 a.oD 79 0.12 3,32% 5.55 3 0.00 11 0.02
18 AUGUST 31 12 &b 2 ¢.00 74 0.12 3,143 5.589 0.01 ? 0.02
19 SEPTEMBER 02 12 &0 5 0.01 69 0.14 3,233 &.74 ? 0.01 10 0.02
20 SEPIEMBER D04 12 41 1 a.00 53 0.11 1,643 .34 7 0.0l 9 0.02

21 SEPTEHBER 07 HQ COMMERCIAL FISHING-FO BUYERS
Sessan Total 252 [3] 3,387 0.19 27,758 1.60 29,037 1.47 34 ¢.00 20,381 1.17

[
b

Pralioinacry harvest figures.

CPUE = Catch Per Unlt Effort = HARVEST/(ROURS FISHED X WUMBER OF FISHERMAR).
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-able B. Reported and sstipmated totsl

subslsteance hervest Lln

the sampled villagesa

by spescles,

19g7%

ESTIMATED
FISHING REPORTED HARVEGT TOTAL RESTINATED EXPAWDED HARVEZSTD
PAMILY PISHEING

YILLAGE JNTERVIEWED CHINOOK SOCKEYE GCOHO PINK _ CHUM FAHJLY CHINOOK BOCKEYR COFO PINK  GCHUN
TUNTUTULIAK 14 1,358 165 20 2 1,984 26 2,322 991 760 5 5,388
NUNAPITCEUX 32 1,270 1,131 527 1 4,481 1 1,872 1,187 696 1 4,621
BAPAKIAK 26 1,563 1,336 548 31 2,588 28 2,760 1,438 959 3 2,784
OSCARVILLE 7 652 183 10 0 993 ] 743 s3n A0 1,138
NAPASKIAK 22 2,907 2,199 400 b 6,832 22 2,907 2,199 529 6,832
PETHEL 137 7,454 3,1%2 5,380 71 6,609 149 2,107 3,810 8,077 117 7,974
KMETHLUK a8 7,393 3,238 2,138 5 6,480 37 8,779 3,843 2,537 7,616
AKIACHAK 3s 4,371 3,079 257 06 3,908 40 4,871 3,532 286 a 4,358
AKTAX 22 3,523 1,801 1,06% 26 3,870 23 3,683 1,883 1,294 28 3,837
LOWER KUSKOKNIK RIVER

SUBTOTAL 349 33,491 16,704 10,347 136 37,492 1] 37,748 19,324 15,278 190 44,559
TULUKSAX 15 3,419 1,596 293 0 3,192 s 3,712 1,793 337 0 3,468
ANTAX A7 1,964 1,936 2,121 316 5,300 51 2,131 2,101 2,302 39 5,731
MIDDLE KUSKOKWIM RIVER

SUBTOTAL 82 3,383 8,532 2,414 16 8,492 89 5,843 3,834 2,639 s9 9,217
QUINEAGAK ‘e 2,349 684 00 695 758 1663 1,067 125 0 1,084
GOODNEWS BAY 17 311 403 o 180 s 640 834 0 ) 171
PLATINUM 7 1213 03 ) 143 10 176 121 is o 207
KUSROKWIM BAY

SUBTOTAL 72 2,783 1,174 110 0 1,020 120 A, 479 2,022 168 0 1,662
XUBROXWIH AREA

TOTAL 497 41,657 21,410 12,871 172 47,004 595 \8,068 25,180 18,083 229 55,438

Prellminary datas.

Average harvest of

fiahing familiaa

intarviewsd eaxpandad to the estimated total fishing familiss.

—
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Table 9. Estimated incidental chinook salmon catch in District 1 on 24 and
30 June, 1987.

Reported as Not reported
24 June 30 June Total subsistence as subsistence

Personal? 12,119 5,831 17,950 6,785d 11,1654
Interview
QuestionnaireP 13,615¢  6,555C 20,170 7,624d 12,5464

a Personal interviews were conducted as fishermen landed their catch at
processors 1in Bethel. On 24 June 12% of the participants were
interviewed. On 30 June, 10% of the participants were interviewed.

b Questionnaires were sent to all fishermen who made a delivery in
District 1 on 24 and 30 June. These questionnaires were sent in
October and 25% of the fishermen responded. The estimate is based on a
"trimmed" average since 10 of the responses were greater than the
standard deviations above the mean.

¢ Based on percent of catch reported during interviews conducted on 24
and 30 June.

d Based on percent of catch reported or unreported on questionnaires.
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Table 10.

Estimated total subsistence salmon harvest from Kuskokwim River, 19

Chinook Sockeye Coho Pink Chum Smalld
Location Salmon Salmon Salmon Salmon Salmon Salmwon

Lower Ruskokwim River

Estimated harvest

of sampled villages 37,746 19,324 15,278 190 44,559 64,073

Estimated harvest of

unsampled villagesP 5,622 6,452

Estimated harvest when

Sale prohibited - not

reported as subsistence 12,546

Lower Kuskokwim River >

Subtotal 55,914 70,525
Middle Kuskokwim Rivex

Estimated harvest )

of sampled villages 5,843 3,834 2,639 39 9,217 13,090

Estimated harvest of

unsampled villages® 5,568 15,256

Middle Ruskokwim River

Subtotal 11,411 28,346
Upper Ruskolkwim River ©

Subtotal

Kuskokwim River

Totals 67,325 98,871

a Small salmon includes sockeye, pink and chum salmon.

b Data not avallable.

¢ McGrath, Telida and Nikolai.
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Table 12, Estimsted biocoess eod voussrcial harvest of Pacific herring in Kmknindm Ares fishing districts, Alesia,

191 - 1087.
Exzvest (st) X Barvest by Gesr
Eatimmted Estimated Erxploitarion
Distict Morexs G Amse Beach Valis Rate
(st) Catch fWmta Total Net Seire Seire Boe 2 (8 xi,000) (03]

287 . .

Securiry Cowa 2,300 oy K] 0 a1 100 0 0 9.7 242 13.4

Goodnews Bay 2,000 aa Q n Imo ] ] 2.3 i <) 16.0

Nelsn Is. 8,100 [-«} 0 = 100 0 0 8.2 =1 11.4

Rxnivek Is. 4,400 414 0 414 100 0 (] 7.8 231 9.2

Total 18,800 1,971 0 1, 400 0 340 1,287 50.0
1386

Security Cova 3,700 751 1] M 100 [1 2N o 1n.2 55 20.3

Goodnee Bay 3,000 557 0 557 100 0 1] 1D.4 325 18.1

Ralscm Is. 7,300 836 0 688 100 ] 1] 10.3 428 12.1

Rnivek Ia. 6,000 o 0 s 100 0 )] .1 23 8.5

Total 20,000 2,705 0 2,703 400 0 2.0 1,501 5.0
1885

Security Cove 4,900 703 30 73 100 [¢] (] 10.1 355 15.0

Goodnws Bay 4,300 724 0 T24 100 4} 0 8.7 300 15.8

Ralson Is. 9,500 ) 0 4 100 0 0 10.6 522 10.3

Nadvek 1w, 5,700 358 0 s 100 0 0 6.8 148 6.3

Total 24,400 2, 30 2,72 400 a 0 18 .8 &8 30.4
1984

Security Cove 5,100 25 10 ns 100 0 0 11.8 110 6.6

Goodoes  Bay 4,100 867 0 nr 100 0 0 10.1 168 17.5

Total
158

Security Cove 6,400 1,03 0 1,073 100 1] (4] 8.4 443 15.8

Goodnes Bay 3,20 433 0 Q5 100 0 0 B.4 185 3.6

Total €,6800 1,508 0 1,308 200 0 0 1B.4 628 30.4

1982

Secity Com 5,100 83 a3 100 0 [} 8.3 n 15.9

Goxipesss Bay 2,800 408 A88 1no [/ 0 0.5 188 18.7

Total 7,700 1,830 a 1,830 200 0 0 18.8 AS9 24.6
158

Secxrity Cove 8,300 1,173 o 1,173 100 8.1 347 1.1

Goodnees Pey 4,300 es7 0 &5 100 7.7 108 15.3

Tecal 12,800 1,80 a 1, 200 0 0 15.8 543 28.4
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TABLE 1}. Kuskokvim Bay subslstance aalmon fishery summary, 1987,

ESTIMAIED FISHIHG ESTIMATED
PAHILIEE FAMILIES REPORTED HARVEST TOTAL EXPANDED BARVEST
FAMILIES HOT SURVEYED PISHING
VILLAGE CONTACTED CONTACTED MUMBER CHINOOK SOCKEYE COHO CHUM FAMILIES CEINOOK SOCEEYE COHO PINK CHUM
GOODNEWS 24 26 17 111 403 0 180 33 640 B34 0 o 71
PLATINUM 10 5 7 123 as 10 143 10 1746 121 43 0 207
GOODNEWS DAY
EUR-TOTAL 3s . 13 1 24 434 490 30 325 43 b 816 933 L} 0 578
QUINBAGAK 59 313 A8 2,345 684 8o 693 78 o 3,663 1,087 123 0 1,084
RUSEOKNIM BAY
TOTAL 93 54 72 2,703 1,174 t1o 1,020 120 4,479 2,022 188 0 1,661

s Praliminsry data ay of 0B-26-86.
b Based on the interviever’s personnsl knowlegde and past subatatence flshing recordas.
¢ [(FISHING FAMILIES SURVEYED/FANILIES CONTACTED) X FAMILIBES NOT CONTACTED] + PIBHING FAMILIES SURVEYED.
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Table 13. Number of buyers and fishermen
participating in FKuskokwim Area
Pacific herring fisheries, Alaska,

1981-1987.
Number of Fishermen -

Number of Gill
District Buyers Net

4987
Security Cove 8 65
Goodnews Bay 4. 117
Nelson Island 9 235
Nunivak Island 4 61

1986
Security Cove 11 88
Goodnews Bay 5 104
Nelson Island 4 163
Nunivak Island 5 36

1985
Security Cove 6 107
Goodnews Bay 5 83
Nelson Island 6 143
Nunivak Island 5 37

1984
Security Cove 4 38
Goodnews Bay 4 130

1983
Security Cove 6 94
Goodnews Bay 4 84

1982
Security Cove 3 107
Goodnews Bay 3 84

881
Security Cove 7 113
Goodnews Bay 5 175

Gear Prohibited.
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Table 14. Pacific herring subsistencs harvest (st) mnd aeffort data from selected Kunskokwim Area, Alaska, 1875 1887.

Year
Village 1875 1978 1877 14978 1076 1960 1881 1962 1683 1984 1983 1865 1987
Nelson lsland

Tummak 22 14 Ly, k(. k79 L} 40 A8 o4 ° 43 [:x] 48
Umicrgni ut. 33 ] 3 n 8 3 10 0 Y e e a
Toksook Bxy 34 as 21 a7 s1 29 14 as AB 70 S
Hightmute sb 21 15
Newtok 7 13 10

—_ —_ — — —_ —_ — — _ _— - —_ ——
Total a9 59 81 86 0 87 84 8 94 89 167 124
Kumber of N
Flehing Femilies 108 42 80 & 54 20 0 8S 43 85b T 96

Funivek Island
Makoryuk <1 <1
fber of
Fishing Femilies n &
Other Kuskokwim Delta
Chefornak 13° LT
X4 pouk 9 € 14
Komgigamak 3 2 ¢
Xerigillingok 1 1 8 13 13 5 € €
Total 1 1 a 13 13 a0 2 28
Rumber of
Fishing Femilies 8 9 22 19 21 ssP 12° a9
Arsas Combined

Total Cstch V] 75 85 91 112 121 s 107 103 11 138 177 1ss
Mumbar of
Fiahing Fanilies 143 21 129 12 160 130 13 Y 0 & 178° 131 184

a Bubsiptence survey results are bsliwved to eccurately reflect harvest tremds, howsevar, reported catches
rafleact minimen figures mince all fizshermen pannot be comtacted.

b Fishing families were not intarviewed ar aply a portion of fighing families wers intagrviewsd as catch
was enumarated while on drying racks.

¢ Survey mot ellowed by village counail.
Unikumiut. affort included with Tummait.
Not suxveyed.
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Table 15. Pacific herring commercial fishing period summary of Kuskokwim Area fishing
districts, Alaska, 1987.

Subdistrict Total {st)
Discrict Section/Area Gear Period Date Time hours Harvest
Security Cove Entire GH 1 5/2 0600-1200 6 0
2 5/10 0600-0900 3 1.6
3 5/14 1830-2230 4 311.8
13 313.4
Goodnews Bay Entire GN 1 5/3 0800-1400 6 33.5
- 2 5/7 1500-2000 S 287.3
11 320.8
Nelson Island Entire GN 1 5/23 1700-2000 3 238.4
2 5/24 1900-2200 3 684.9
6 923.3
Nunivak Island Entire GN 1 5/13 2000-2200 2 49.9
2 5/21 1300-1700 4 0
3 5/22 1300-1700 4 1.8
4 5/23 1400-1900 5 18.3
5 5/24 1400-0800 18 220.5
6 5/25 1900-2200 3 87.0
7 5/26 2000-2300 3 36.5
39 414 .0
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Table 16, Pacific herring minima)l spawning biomass and harvest
projections for commercial fishing districts in the Kuskokwim
Area, Alaska, 1988. '

1988 Projection

Distriet Biomass (st) Harvest (st) @ Exploitation
Rate (%)
Security Cove 1,500 150 10
Goodnews Bay 1,300 130 10
Nelson Island 5,000 500 10
Runivak Island 2,800 280 10
Cape Avinof 800 80 10
Total 11,400 1,140
a Preseason projection. Projection may be adjusted based on inseason

biomass estimates.
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Kuskokwlim Area
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Figure 1. Kuskokwim Area Map
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Appendix A-1l. Ruskokwim Area escapement index
chinook, sockeye, coho and chum salmon.

objectives

Escapement Objectives?

Chinook Sockeye Coho Chum
RKUSRORKWIM RIVER:
1. Kwethluk River 1.0 - - 7.0
a. 3-step Mt. to Canyon Cr. 0.2 - - -
b. Canyon Creek
2. Kisaralik River
a. Airstrip to Kisaralik L. 1.0 - - 8.0
b. Rasigluk R. (upper to lower) 1.0 - - 8.0
3. Tuluksak R. (Fog R. to Bear Cr.) 0.4 - - 5.0
4. Aniak River -
a. Buckstock R. to Aniak L. 1.5 - - 10.0
b. Salmon River 1.6 - -~ 3.0
c. Aniak Sonar Projectb - - - 250.0
5. Holitna River
a. Nogamut to Kashegelgok® 2.0 1.0 - 49.0
b. FKogrukluk Weir 3/ 10.0 2.0 25.0 30.0
6. Salmon River (Pitka Fork) 1.3 - - -
KUSKOKWIM BAY:
1. Kanektok River to Kagati Lake 5.8 32.0 25.0 30.5
2. Goodnews River System
a. Main Fork and lakes 1.6 15.0 15.0 17.0
b. Middle Fork and lakes 0.0 5.0 2.0 4.0
c. Middle Fork Tower Project@ 3.5 40.0 - 15.0
a Escapement objectives in thousands of fish are preliminary and
are subject to change as additional data becomes available.
Unless otherwise indicated, escapement objectives are based on
aerjal index counts which do not represent total escapement,
but do reflect annual spawner abundance trends when made using
standard survey methods under acceptable survey conditions.
b Sonar total escapement estimates.
c Total Kogrukluk River escapement estimates.
d Tower total escapement estimates.
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Appendex A-2. Estimatad dollar value of Kuskokwim Area cammercial salmon
fishery, 1964 — 1987.

GROSS VAILE
OF CATCH PERMITS2 AVERAGE
YEAR TO FISHERMAN FISHED INCCME
1964 83,030
1965 90,950
1966 87,466
1967 138,647
1968 290,370
1969 297,233
1970 362,470
1971 371,220
1972 360,727
1973 827,735
1974 1,056,042
1975 899,178
1976 1,380,229
1977 3,891,950
1978 2,337,470
1979 3,678,000
1980 2,725,134
1981 3,766,525
1982 4,213,954
1983 2,670,400
1984 5,808,000 774 7,505
1985 3,248,089 781 4,159
1986 4,746,089 789 6,015
19870 $6,392,822 798 $8,011
FIVE YEAR
AVERAGE
(1983-1987) $4,573,280

a Permit holders who made at least one delivery. Information not avaiable
prior to 1983.

b Preliminary data. Does not include confiscated or the Department's test
fish pruject deliveries. Income figures based on fish ticket total
mumber of fish dalivered times that districts average weight for that
species times that districts average price paid per pod. Income
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Appendix A-3.

Kuskokwim Area vzsmsercial and subsistence selman omtches, 3913-1987.

SUBSISTENCE CAICH

93

Date Chinook Sockeys Cobo Fink Chun Total Chinock Other®  Total

1813 7,800 7,800 7,800
1934 2,667 2,667 2,567
1815

1016 848 940 248
1917 7.878 7,878 7,878
1018 3,085 3,095 3,055
1919 4,836 4,838 4,836
1820 34,853 34,053 34,853
1621 9,854 9,054 9,854
1822 8,846 6,120 15,084 180,000 185,064
1823 7,254 7.254 7,254
1824 19,253 800 7,167 7,167 34,487 ‘17,700 203,148 220,848 255,335
1825 1,644 5,800 7,444 10,800 230,850 241,850 249,004
1926 736,576 738,576
1827 286,254 286,254
1628 481,080 481,080
1620 . 880,106 580,196
1630 7.626 2,448 10,074 538,630 548,724
1631 8,541 8,541 289,367 397,98t
1932 8,338 B,338 746,415 755,75
1933 6,200 443,008 450,288 450,288
1834 20,800 597,132 517,932 517,932
1835 6,448 8,298 14,744 22,930 554,040 576,870 581,714
1936 624 624 33,300 549,423 382,823 $83,547
1837 480 480 537,111 537,581
1838 824 828 1,452 10,153 400,242 410,395 411,847
1839 134 13 14,000 125,425 138,425 136,558
1840 247 500 747 8,000 415,323 423,523 424,270
1841 187 674 861 8,000 415,523 423,528 424,384
1942 8,400 325,339 331,735 231,739
1843 6,400 325,339 331,738 331,738
1646 2,288 674 2,962 2,962
1847 5,356 5,35 5,336
1851 4,210 4,230 4.210
1954 57 57 57
1959 3,780 3,760 3,760
1960 S.P88 5,648 5,498 3 17,118 18,752 301,753 320,505 337,624
1981 23,248 2,308 5,080 91 18,864 49,508 27,457 179,520 206,886 256,585
1862 20,867 10,313 12,588 4,340  4S,707 63,825 13,455 161,848 175,304 288,12
1963 18,571 15,680 34,231 33,180 137,849 170,829 205, 06,
1864 21,230 13,422 28,892 93g 707 65,290 29,017 190,181 210,208 284,488

- Cantimned -



Appeodix A-3. (pegs 2 of 2)
Comb ined

CRMERCIAL CATCH Tecal
Daca Chinock Sockeye Cobo Pink Clum Total Chinock  Cohe® Seall®  Toral Earvest
1965 24,965 1,888 12,191 . 4,242 43,284 24,897 250,878 275,378 318,859
1966 23,823 1,030 22,%88 268 2,610 22,716 9,022 175,738 224,737 277,471
1967 29,986 632 32,289 8,245 97,112 60,929 214,468 275,387 372,499
1963 43,137 5,887 154,302 75,518 19.694 256,858 35,330 272,008 113,388 612,246
1969 64,777 10,362 110,A73 1,231 50,877 237,240 40,208 204,105 244,313 am1, 533
1970 65,032 12,654 62,245 27,022 60,366 217,919 69,219 11,868 248,810 327,897 $55,816
1971 44,930 6,054 10,006 19 99,423 160,42 42,928 6,899 116,37 166,228 326,648
1972 55,482 4,312 21,880 1,952 97,197  1A2,823 40,145 1,323 120,316 161,786 344,609
1973 51,374 5,224 132,408 634 184,207 393,847 38,526 23,746 179,250 241,531 835,378
1974 30,670 29,003 179,579 60,082 196,127 495,431 26,665 32,780 277,170 336,618 832,046
1978 27.799 17,515 109,814 899 223,532 379,579 57,569 176,389 223,938 803,537
1976 A9,262 19,636 112,130 39,998 231,377 446,900 57.899 4,312 223,792 286,003 732,906
1977 38,256 18,621 243,728 434 208,939 639,998 « 37,928 12,393 203,397 x73,315 913,513
1978 63,194 13,734 247,27 81,948 282,044 488,211 13,209 12,437 125,052 173,698 841,909
1979 53,314 39,463 303,483 174 297,167 699,201 37,031 163,451 220,482 919,643
1980 AB,242 42,213 327,908 30,306 361,483 1,010,152 42,139 47,335 168,997 278,461 1,288,513
1981 79.378 105,940 278,587 463 483,633 950,003 63,248 28,301 163,35 235,108 1,205,106
1982 79,M6 97,716 587,451 13,230 325,471 1,088,713 60,428 45,181 195,691 801,298 1,390,011
1983 93,676 90,834 249,018 39 306,334 740,482 51,020 2,834 149,172 203,026 943,487
1584 74,008 61,307 829,965 23,902 488,482 1,497,662 60,668 15,006 144,851 220,335 1,717,997
1985 74,083 121,221 382,096 111 224,680 802,192 AS, 718 24,667 131,484 201,869 1,004,080
1986 44,972 142,029 734,910 16,369 349,268 1,289,748 54,256 29,742 142,930 226,920 1,315,676
1987 65,558 170,849 478,394 163 63,274 1,318,438 91,806 18,085 102,888 202,44k 1,410,882
YIve
ZAR
AVERACGE 70,459 121,248 533,117 8,225 394,032 1,129,700 54,418 28,488 132,788 230,491 1,314,446
(1982-1986)

Primarcily chim and coho salaan.
cobo salaon harvest only. Cohs salmon suhaistance harvest is poorly documsnced with no

b _

zod subsl

g

Knskokwim Rivar estimare atteapted.

e Incluias sookayu, pink and clum salsam.
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Appendix A-4.

Historic salmon escapement data from current Kuskokwim

Area projects, 1976 - 1987.

Operating
YEAR Period Chinock Sockeye Coho Pink Chum
KOGRUGLUK WEIR2
1976 06/29 to 07/31 5,507 2,302 b - 8,046
1977 07/14 to 07/27 2,548 2,238 b 2 21,746
1978 06/28 to 07/31 13,132 1,656 b 2 47,099
1979 07/01 to 07/24 11,063 2,589 b 1 15,277
1980 07/01 to 07/11 6,572 3,200 b 1 41,777
1981 06/27 to 10/25 16,075 17,702 11,532 6 56,495
1982 07/09 to 09/14 10,990 20,654 38,961 19 51,853
1983 06/22 to 07/02 3,009 1,147 8,327 - 8,997
1984 06/19 to 09/15 4,928 4,130 29,824 - 41,484
1985 06/29 to 09/07 4,307 4,223, 16,536 - 15,002
1986 07/06 to 10/05 3,961 4,536 26,230 - 15,235
‘1987 08/09 to 09/23 b b 24,238 - b
ANIAK SONARC
1980 06/22 to 07/30 56,469 - - -1,0981,7
08/16 to 09/12 - - 81,556 - _
1981 06/16 to 08/06 42,060 - - - 526,320
1982 06/21 to 08/01 33,864 - - - 389,226
1983 06/18 to 07/28 4,911 - - - 114,869
1984 06/16 to 07/30 - - - - 275,261
1985 06/22 to 07/28 - - - - 253,048
1986 06/26 to 07/24 - - - - 209,080
1987 06/22 to 07/31 - - - - 193,464
MIDDLE FORK
GOODNEWS RIVER TOWERQ
1981 06/13 to 08/15 3,688 49,108 357 1,327 21,827
1982 06/23 to 08/03 1,395 56,255 62 13,855 6,767
1983 06/11 to 07/28 6,027 25,816 d 34 15,548
1984 06/15 to 07/31 3,260 32,083 249 13,744 19,003
1985 06/27 TO 07/31 2,831 24,131 282 144 10,367
1986 06/16 TO 07/24 2,083 51,069 163 8,133 14,756
1987 06/22 to 07/30 2,274 28,871 62 62 17,519
a Pink salmon can pass through the Kogrukluk Weir.
b No count or incomplete count as project was not operated during

the species' migration.
c Aniak sonar counts are adjusted to provide the total estimated

scapements.

d Expanded estimates ~ the Goodnews River salmon counting tower's
schaduled termination date precludes adegate assessment of the
coho and pink salmon escapement.
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Appendix A-5.

Lower Kuskokwim River, District 1, and middle
XKuskokwim River, District 2, commercial effort

1970 - 1987.

UNRESTRICTED RESTRICTED COHO SALMON

YEAR MESH SEASON MESH SEASON SEASON TOTAL

DISTRICT 1
1970 361 b 266 387
1971 418 216 83 422
1972 405 176 245 425
1973 456 341 411 530
1974 606 467 516 666
1975 472 540 533 737
1976 561 517 516 674
1977 563 522 572 653
1978 615 61 597 723
1979 591 617 613 685
1980 553 579 586 €63
1981 589 613 586 €79
1982 610 576 596 686
1983 544 619 577 679
1984 520 587 619 654
1985 a 598 627 654
1986 a 631 663 688
1987 a 703

FIVE YEAR AVERAGE

(1982-1986) 602 616 672

DISTRICT 2
1970 10 b 11 18
1971 22 b b 22
1972 12 b b 12
1973 28 b b 28
1974 36 b 16 - 37
1975 38 b b 38
1976 55 b 11 57
1977 83 54 24 - lo0s
1978 28 b 16 43
1979 41 b 20 43
1980 37 21 12 43
1981 183 11 16 153
1982 38 50 25 60
1983 14 42 9 43
1984 15 49 32 58
1985 a 17 16 23
1986 a 21 35 43
1987 a 29

FIVE YEAR AVERAGE

(1982-~1986) 36 23 45

a No unrestricted mesh season.
b No commercial salmon season.
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Appendix A-8. Kuskakwim Ares subsimtance chinook samlmeon harvest by village, 1060 - 1887.

VILLAGE® 1960 1061 1962 1963 19684 1085 1988 1067 1980 1969
1 KTPNUK 248 1 123 78 B
2 YWIGILLYNGK 250 as 43 106 3se s 250 957 70
3 XDNGIGANAK h b h b 285
4 TUNTUTULIAK 226 2,226 842 2,853 1,826 1,575 3,087 3,462 2,214 2,195
s EEX t t 2,621 4,572 2,586 2,038
8 KASIGLIK & EFX 1,857 3,123 3,053 7,338 4,051 4,626
7 KASIGLIK 135 1,215 127 1,302 4 t 1,032 2,786 1,485 2,888
8 WURAPTTCHUK 683 2,042 648 1,874 836 A90 2,213 1,826 1,750 2,278
9 ATMAUTLUAKX b h b h b b h h S h
10 HAPAKIAX 1,830 2,573 2,181 3,148 2,877 2,872 3,858 3,895 2,488 3,546
11 HAPASKTAX s36 1,258 759 1,%89 2,201 1,071 2,710 2,990 1,663 2,227
12 OSCARVILLE 1,668 282 75 109 339 688 322 1,127 3gs 457
13 EETHEL 1,823 4,150 1,378 7,018 4,114 3,371 8,046 13,825 6,205 7,472
14 KWETHLUK 2,682 3,763 2,329 5,050 3,262 2,887 6,551 6,993 2,848 3,187
15 AKTACHAX 1,626 3,052 1,800 2,533 3,488 3,693 4,904 $,543 3,755 2,602
16 AKIAK 1,865 3,159 806 2,868 2,485 1,345 3,670 1,880 1,82 1,275
17 TULUKSAX 737 1,486 A3 1,285 512 1,021 1,576 1,708 1,048 1,131
18 LOWER KALSKAG 061 571 4 P4 710 £ f £ 1,502 2,102
19 UPPER KALSKAG 667 1,040 4 £ 1,143 4 4 £ 1,618 1,623
20 XALSKAGS COMBINED 1,628 1,820 sps 2,660 1,853 1,395 3,3rg 3,57 3,121 3
21 ANTAK 1,087 888 188 602 1,104 £ 2,072 1,280 517 1,
22 ANTAK® 1,121 742 105 832 1,178 842 2,211 1,402 851 1,586
23 CHODATHBALUK® 64 34 10 30 7 f 139 217 34 180
24 RAPATMITE 20 18 “ 82 134 s 79 80 o 19
25 CROOKED CREEX 747 518 581 839 1,358 ar 1,448 s8s 2] 541
26 GECRGETOWN 12 0 8
27 RED DEVIL 4 40 4 £ £ 4 111 142
28 SLEEDMITE £ 222 ? £ £ P4 303 343 207 267
29 sLEE™MUTEY A8s 262 144 223 314 7% 318 409
30 XKASHFGELOK" 10
31 STONY RIVER 435 25 a 299 70 836 203 176 2,187
32 LIME VILLAGE 0 50
33 MCGRATH 300 28
34 TAXDTEA
3% MEDFRA
36 RIXOLAI
37 TELIDA
38 QUINEAGAK . 1,348 2,736
39 GOODREWS BAY
40 PLATINGM
41 MEXORYUX
TOTAL 18,752 27,457 13,A85 33,180 28,017 24,697 49,022 80,819 35,380 40.”
—oontimead-
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Appendix A-6 (page 2 of &)

VILLAGE® 1970 1971 w72 1973 1974 1075 1976 1877 1978 1978

1 KIPKUK o 0

2 XWIGTLLIMGXK 220 20D 10 75 75 as2 75

3 XDNGIGANAX esl 41 o 122 361

4 TUNTUTULIAX 3,556 1,841 3,214 2,856 1,577 3,492 4,807 2,470 1,656 2,268

5 EEK 2,085 1,882 1,068 1,081 2,35 2,110 3,232 2,675 1,807 2,003
6 EASTGLIK & EEX 5,996 3,327 3,261 3,BA5 3,767 3,83 4,B4S 2,082 2,415 3,245

7 XASIGLIX 3,831 1,645 1,262 1,864 1,411 1,713 1,613 1,324 608 1,142

8 WURAFTICEUK 4,880 1,978 2,406 2,663 1,165 2,082 2,518 2,622 2,178 2,109

9 ATMAUTLUAK 1,208 348 ass 1,106 1,082 1,158 1,015 8966 2,242
10 RAPAKTAX 4,080 1,868 2,000 1,763 1,224 2,884 3,330 2,702 2,140 2,181
11 RAPASETAK 3,446 1,916 1,578 2,048 900 2,303 3,586 1,889 2,122 2,085
1Z OSCARVILLE 342 570 166 585 180 801 623 672 g 629
13 BETHEL 17,026 8,731 8,371 8,808 4,631 11,688 13,215 9,408 6,905 31,364
14 JGETHLUK 7,932 5,564 5,137 3,444 2,804 3,178 4,183 5,563 3,172 6,919
15 AKTACHAX 7,022 4,618 3,872 2,582 1,726 3,534 4,915 5,407 2,851 4,818
16 AKIAK 3,290 2,688 1,890 1,885 1,292 2,837 3,076 2,880 1,850 3,567
17 TULUKSAK 1,995 1,280 1,318 1,322 833 1,338 1,411 2,906 1,806 1,489
18 LOWER KALSKAG 2,146 2,355 2,804 1,300 1,586 2,735 4,536 1,750 1,851 2,821
19 UPPER XALSKAG 734 603 a01 238 A3 1,782 1,413 2,818 1,253 1,580
20 KALSKAGS COMRYRED 2,880 2,858 3,008 2,247 2,089 4,307 3,049 4,563 3,204 4,412
21 ANIAX 2,13 1,078 2,108 1,030 1,952 1,391 1,490 4,001 1,331 2634
22 ANIAX® 2,355 1,255 2,368 1,972 2,626 1,983 2,147 6,488 2,560 4,823
23 CHUATHBALDX® 219 179 281 842 674 394 637 1,507 1,238 2,180
24 MAPATMITE 22 17 20 13 6 16 420 178 144 148
25 CROOKED CREEX 884 281 183 289 B30 238 284 618 488 728
26 GECRGETOWN 2 0 0 0 55 0
27 RED DEVIL 232 133 182 130 208 823 103 324 153 488
28 SLERIMITE 161 183 889 504 269 258 358 664 a00 755
29 SLEETMUTEY 383 36 292 842 A74 879 s51 1,008 453 0886
30 XASHEGELOK® 8/ 156 233
31 STORY RIVER 205 402 es 287 439 701 620 33 182 171
32 LIME VILLAGE 13 2,119 o 0 8/ 100 23 o 38
33 MCGRATH 581
34 TAXOTHA 8s
35 MEDFRA

36 NIXDLAY g0
37 TELIDA
38 QUINHAGAK 2,012 2,328 1,420
39 GOCDNEMS BAY 574 228
40 PLATINIM 110
A1 MEXDRYIR

|
TOTAL 60,216 42,628 40,145 38,528 28,885 47,589 57,809 57,625 38,209 57,031
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Appsndix A-6 (page J of &)

VILLAGES ! 1980 1081 1082 1083 11/ 1084 11/ 1085 1088 11/ 1967 11/ 1982-1st
1 KIPNIK &0
2 KWIGTLLINGOK
3 KDNGIGARAX s2 23
4 TORTUTULIAX 2,545 4,48 1,084 2,523 3,319 2,864 2,452 2,522 2,497
5 EEX 1,557 1,731 2,578 2,040 1,436
6 KASIGLUK & EEK 3,261 5,080  S,608 3,400
7 XASIGLUE 1,704 3,377 3,115 2,054
8 NUMAPTTCHUX 2,612 2,818 2,577 2,688 2,018 3,410 3,372 2,514
9 ATMAUTLUAX 1,288 1,247 1,752 1,550
10 RAPAKTAX 2,582 3,017 3,500 2,047 1,808 2,760
11 RAPASKIAX 3,180 2,811 2,872 2,138 2,807
12 OSCARVILLE It 405 523 o6 745
13 BETHEL 12,591 15,387 13,518 8,402 11,066  §,840 11,084 8,107 9, 861
14 YWETHLUX 7.627 6,167 5,897 6,732 4,837 5,824 8,779 5,848
15 AXTACHAK 5,405 3,004 4,488 5,388 3,25 4,871
16 AKIAX 3,355 2,386 2,748 3,413 2,978 3,683
17 TOLUKSAX 2,807 2,MA6 2,220 1,671 2,288 2,748 3,712
18 LOWER KALSKAG 3,817 3,211 2,594 1,22 1,707 1,866 2,204
19 UPPER KALSKAG 1,888 1,171 963 657 80 587 683
20 KALSYAGS COMBTRED 5,808 4,442 3,357 3,098 2,312 2,253 2,047
21 ANTAX 2,750 3,102 2,070 3,174 1,847 1,828 &, 824 2,131 2-
22 ARTAED 4,257 3,043 3,882 2,830
23 CEUATHBALUX® 1,507 841 1,482 1,102
24 NAPADMUTE %0 as 138 53
28 CROUKED CREEX 654 512 518 218
26 GECRGETOWN ©
27 RED DEVIL 235 298 273 176
20 SLEEDMITE 220 728 262 154 745
28 SstrEnaTEd 4753 821
30 KASHEGELOK" a2
31 STORY RIVER 332 233 410 187
32 LIME VILLAGE
33 MOGRATH 160 830 730 59
34 TAXDTHA
35 MEDFRA 1 1 1 " I 1
36 NTKOLAT 500 778 750 708 615
37 TELIDA
38 QUINHAGAX 1,940 2,562 2,402 2,542 3,100 2,341 2,682 3,869 2,815
30 GOCONEWS BAY A8 1,308 1,185 1,004 =07 389 13 840 780
40 PLATIRIM 12 100 51 62 3z 27 2 176 a3
41 MEXORYUK
TOTAL 62,130 63,248 50,428 51,020 60,568 45,720 54,256 12/ 71,804 58, 500
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Appendix A-8 (page & of 4)

a Lower Kuskokwim River villages i through 18; Middla Xuakokwim River villages 17 throogh 23; Upper Knskokwim River
villages 24 throngh 37; Kuskokwim By villages 38 through 40.
Aniak, Chmathbaluk end Bussisn Missiam.

hoathbaluk apnd Russisn Missicu.

Sleetmmute to Red Devil.

Xashegalok and Holitns.

Data collectesd, but reported with anothar village.

Oats collected, combined with unspecified village or villages.
Village not yet founded.

Village sbandonasd.

Kuakokwim Area total estimata besed cn a village suhsurvey.

- P~ D® 1 A O T
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Appendix Table A-7. Xuskokwim Arsa subsistence “smal1-l salmomn barvest by village, 19680 - 1987.

VILLAGE® 1960 1981 18682 1963 1064 1965 1088 1667 1983 1069
1 KIPNDK 2,950 738 1,877 1,395 8
2 KIIGTLLINGOK 1,430 320 1,251 885 1,663 Py 680 2,847 2,800
3 KDNGIGARAK b Y )y h b h h h h 2,481
4 TUNTUTULIAK 4,101 8,528 9,802 6,791  B,445 15,943 10,524 15,825 15,384 17,464
s EEX 4 £ 1,340 3,07 2,988  3,A3?
6 KASIGLUX & EFK 3,138 7,077 3,102 5,360 B,240 6,745
7 KASIGLUK 1,400 3,657 1,708 1,020 £ £ 1,762 2,308 5.251 3,308
8 RURAFTTCEUK 2,743  A,868B 7,474 2,462 1,171 4,251 3,095 6,278 8,841  §,033
8 ATMAUTLUAX h h h h h )Y h h 'y b
10 NAPAXTAX 9,888 5,760 8,187 3,711 12,307 12,170 9,167 14,824 13,280 12,300
11 RAPASKTAX $,180 4,288 5,548 3,584 6,275 25,088 9,000 8,325 12,526 12,237
12 OSCARVILLE 3,048 1,680 1,723 1,025 487 8,125 504 1,983 2,104 2,743
13 BETHEL 12,872 12,845 8,470 8,623 15,423 18,820 13,789 16,829 231,522 14,615
14 WETHLUX 32,975 21,106 22,788 13,188 19,186 22,889 23,810 24,294 35,000 23,482
15 AKIACHAX 15,832 12,576 10,521 6,725 10,085 23,079 13,998 13,036 21,408 10,646
16 AKIAX 13,061 8,205 6,551 8,478 9,650 10,422 10,748 9,085 18,848 9,853
17 TULIESAK 19,2810 7,928 8,526 10,280 9,777 11,678 12,048 10,658 11,114 6,057
1B LOWER XALSEAG 11,563 7,764 L 4 9,472 £ b4 t 8.483 10,621
19 UPPER XALSKAG 33,308 27,149 t 2 11,381 ? 4 £ 11,266 9 -
20 XALSKAGS CCMBINED 42,081 34,013 16,478 23,249 20,883 . 31,783 18,246 24,826 18,727 2¢
21 ANTAX 36,673 15,935 10,120 10,608 17,874 £ 12,830 16,158 18,220 15,,.._
22 Axrax® 52,043 18,857 13,804 13,237 22,033 18,400 1B,335 29,411 28,154 22,649
23 CHUATHBALDK® 22,370 2,922 3,78 2,629 5,059 P 4 5,625 7.253 9,633 7,523
24 NAPATMOTE 11,017 6,235 3,868 5,162 4,873 s 3,704 S,862 1,684 1,453
25 CROOKED CREEX «1,508 17,558 27,2%8 23,186 32,350 17,549 16,201 13,804 12,754 6,810
26 GECRGETOWN 70 0 2,030 3,684
27 RED DEVIL 2 1,350 4 f 4 4 2,400 1,130
28 SLEETMUTE 4 5,804 P4 ? t t 4,319 6,951 11,773 8,258
29 steemred 18,826 8,234 9,007 5,387 5,708 8,380 14,173 9,388
30 KASHEGEL(X® 670
31 STONY RIVER 1,700 2,842 1,835 4,254 12,483 3,098 9,488 12,808 12,080
32 LIME VILLAGE 1,200 2,400
23 MCGRATE 1,000 30
34 TAKOTNA
35 MEDFRA 750
36 WIXOLAL 900
37 TELTDA 0
38 QUINBAGAK 6,023 2,200
3) GOCOREWS BAY
40 PLATTNTM
41 MEEDEYUK
TOTAL 301,753 178,520 161,849 137,840 100,181 250,878 175,735 214,468 278,008 204,.

101



Appandix A-7 (page 2 of 4)
VILLAGE® 1970 1671 1972 1873 1974 1875 1876 1977 1978 1979

1 XIPRUK 0

2 XWIGILLIBGOK 340 500 1,264 770 463 1,585 680

3 XDNGIGARAX 3,567 510 0 37 438 595

4 TONTUTULIAX 10,600 9,964 11,103 13,572 28,321 7,420 8,390 2,100 5,563 5,300

5 EEK 4,855 2,213 783 2,401 4,227 2,754 3,837 1,288 1,085 625

6 KASIGLUK & EEX 10,586 4,296 2,717 8,401 11,000 6,452 7,681 4,700 2,207 2,804

7 EASIGLUX 5,731 2,043 1,934 6,000 6,773 3,708 4,044 3,504 1,22 2,179
8 RUNAPITCHUK 11,412 3,393 5,00 7,683 12,488 5,447 6,466 8,881 4,358 5,188
9 ATMAUTLUAX 1,181 1,107 847 2,818 4,385 2,524 3,361 3,310 3,720 5,170
10 HAPAKIAX 16,371 4,427 5,191  B,AB1 21,484 11,830 0,283 7,045 5,163 6,281
11 HAPASKTAX 11,180 7,038 8,838  B,A78 20,467 12,830 21,380 11,588 8.376 5,251
12 OSCARVILLE 4,869 1,673 408 3,081 3,617 3,237 2,376 1,810 1,212~ 936
13 EETHEL 33,475 9,005 15,885 233,930 34,802 26,808 26,533 14,057 12,384 21,240
14 KWETHLIX 27,702 13,941 11,721 19,565 39,747 18,183 25,443 25,408 11,311 14,173
15 AKIACBAX 20,776 12,286 9,286 9,884 15,208 14,008 15,208 18,233 8,824 8,403
16 AKIAK 13,003 9,26A 5,108 6,118 1B,434 13,890 12,1E3 13,728 B,720 11,705
17 TULUKSAK 7,628 5,113 5,145 35,848 13,261 7,819 11,673 7,575 4,386  4,B%
18 LOWER KALSEAG 11,158 3,508 3,480 2,673 12,288 §,K23 17,158 7,888 3,58 8,650
19 UPPFR KALSKAG 5,308 3,530 1,480 3,007 9,631  &,806 8,527 11,720 6,100 5,855
20 KALSKAGS COMBINED 16,487 7,038 4,850 8,480 21,898 16,727 25,683 18,606 9,808 14,614
21 AMIAK 10,030 4,833 5,243 13,547 9,305 0,387 13,355 21,258 7,800 14,836
22 ANTAK® 21,001 10,588 13,752 27,718 13,562 10,158 21,170 28,232 12,328 20,440
23 CHUATHBALUK® 10,871 5,632 8,500 14,171 4,287 81 7,824 4,876 4,728 5,513
24 NAPATMUTE 1,224 1,862 4,845 3,431 78 26 1,836 4,832 1,886 2,057
25 CROOMFD CREEX 9,216 3,004 3,638 1,881 4,084 2,461 3,238 2,934 2,133 3,105
26 GECRGETOWN 800 0 0 10 1,008 0

27 R¥D DEVIL 2,454 1,087 1,885 2,782 2,868 4,481 4,21 8,445 5,565 7.782
28 SLEETMUTE 4,484 3,203 4,283 2,188 4,212 5,787 7,572 5,111 2,771 1,200
25 SLEETMOTEY 6,818 4,270 5,888 4,850 6,800 10,248 11,802 10,856 8,336 8,982
30 XASHPGELOK® 4,580 5,239
31 STORY RIVER 8,407 2,203 3,000 3,878 4,328 3,982 5,523 3,300 3,545 3,355
32 LIME VILLAGE 1,280 3,702 (4 0 1,000 2,800 Q 3,580
33 MCGRATH 5,398
34 YAXOTRA 0
35 MEDFRA

36 HIXOLAY 2,711
37 TELIDA ()
38 QUINBAGAK 4,186 6,243 1,130
ag BAY 856 554
A0 PLATINTM 528
41 MEXTRYUK 403
TOTAL 246,810 116,391 120,318 178,258 277,170 176,368 223,792 203&,397 125,052 183,451
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Appendix A-? (page 3 of 4)

1

1082 -
VILLAGER 1880 1881 1982 19837  1984n  1g8s  1886" 1887 1988 AVG.

1 XIPNUX 280

2 KWIGTLLINRX n

3 KIMGTGANAX 206 803

A TUNTUTULIAX 8,305 5,873 8,300 3,385 3,103 5,83« 3,075 6,351 5,798
s X 763 1,188 1,012 1,441 844

8 EASIQRIX & 22X $.918 4,171 7,888 3,681

7 XASIGLUX 3,172 2,883 8,878 5,337

8 FURAPTTCEUK 6,354 S.485 8,848 7,137 5,708 6,679 . 5,808 6,782
9 ATMATITLUAK 4,405 2,683 4,787 3,774
10 NAPAKTAX 8,102 8,867 8,618 3,120 3,017 4,256

11 RAPASKTAK 7.391 7,290 10,139 8,981 9,031
12 CSCARVILLE 1,363 1,280 1,685 2,288 1,573

12 ERTHEL 22,543 33,003 37,857 20,287 16,883 12,748 26,868 11,001 24,965
14 XWETHLUX 18,188 10,736 18,837 14,518 12,476 18,778 11,484 13,5841
15 AXIACHAK 11,481 8,292 13,083 13,214 9,178 7,087

18 AKTAK 10,128 10,738 9,338 8,027 8,138 5,748

17 TULUESAK 7,641 6,500 5,040 S5,077 9,407 7,730 5,159

10 LOWER KALSKAG 7,803 2,884 8,925 B,888 5,728 3,734 8,258
19 UPPER XALSXAG 6,020 5,748 5,382 2,568 2,087 5,268 3,942
20 EALSKAGR COMBINED 13,823 9,640 12,287 11,45 7,8 0,289
21 ANTAK 13,001 11,822 14,848 23,549 8,649 11,127 8,842 7.891 14,079
22 AATARY 15,203 20,382 21,800 18,717

23 CHUATHRALDK® 2,202 8,460 6,052 S, 590

24 NAPATMUTZ 2,531 884 2,392 552

25 CROCKED CHEEX 7,185  6,8A3 3,622 4,108

26 GECRGETOWR 1,042

27 RED DEVIL 4,651 4,208  7.380 1,230 )
28 SLEFTMITE 1,870 7,520 2,938 2,208 5,084
20 strEparred 8,321 11,725 10,318 8.314
30 XASHPGPLOK® 8,207
31 STOMY RIVER 2,827 1,58 2,108 1,307

32 LTME VILLAGE

33 HCGRATH 3 2,900 2,450 ™2
34 TAXDTEA
35 METWRA 3 J K 3 J J
36 XIKOLAY 3,700 4,380 2,800 S,160 2,000
37 TELIDA 0 [ 0 o
38 QUINHAGAX 1,962 2,737 2,186 776 BOO 1,008 1,347 2,151 1.519
38 GOCOREWS BAY 1,623 3,178 2,210 1,308 1,177 903 1,048 1,205 1,735
40 PLATINUM )} 333 Sed 210 .2 151 as 328 258
41 MEXORYUX 740

TOTAL 168.987 183,354 103,601 149,172 144,851 131,484 142,93c% 102,345 156,910
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Appandix A-7 (page & of &)

a Lower Xuskokwim River villages 1 through 16; Middle Xuakokwim River villages 17 through 23; Upper Xuakokwim
River villages 24 through 37; Kuskokwim Bgy villaeges 38 through 40.

Apiak, Chnathbaluk and Russisn Mission.

Chnathbalnk and Russian Missionm,

Slestmuts to Red Devil.

Kashegelok and Holitna.

Data collected, but reportad with apother villasge.

Data collected, combined with unspecified village or villages.

Data not collsatad.
‘ Village not yst founded.

Village abandoned.

Preliminary data.

Catchaa include n majority of chum salmon but include small mmbars of socksye, coho, pink apd amall chinoak
salmon .

1588 Kuakokwim Aves total doess not includs a upper Kuskokwim River estimate.
n Exponded Kuskokwim Area total eatimsate based on a village subsurvey.

H XN & » DP® n e Ao O
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..rendix A-8. Mean salmon weights and priu.s pald to commercial fisherman, Kuskokwim
) Area, 1967 - 1987.
Mean Weights - Pounds Mean Weights - Pounds

Year Chinook Sockeye Coho Pink  Chum Chinook Sockeye Coho Pink  Chum
1967 27.8 7.4 5.9 a 7.0 0.13 0.05 0.09 a 0.04
1968 23.8 6.2 7.2 4.0 1.9 0.16 0.10 0.09 0.05 0.04
1969 19.6 6.2 7.3 3.6 5.8 0.19 0.15 0.10 0.06 0.07
1970 18.9 5.4 7.3 3.3 6.1 0.20 0.21 0.14 0.08 0.08
1971b 26.2 6.9 6.1 a 6.4 0.17 0.10 0.13 a 0,08
1972 a a a a a 0.20 a 0.16 a 0.08
1973 a a a. a a 0.25 a 0.26 a 6.19
1974 a a a a a 0.46 0.34 0.27 0.23 0.25
1975 a a a a a 0.54 a 0.31 a 0.26
1976¢c 17.0 6.7 7.8 3.5 7.0 0.64 0.43 0.40 0.25 0.27
1977 22.7 8.3 7.8 3.9 7.3 1.15 0.45 0.65 0.25 0.45
1978 24.2 6.5 7.1 3.9 8.9 0.50 0.49 0.40 0.12 0.32
1979 16.6 6.9 7.9 3.9 7.0 0.66 0.53 0.75 0.11 0.37
1980 14.1 6.7 6.9 3.6 6.4 0.47 0.31 0.64 0.12 0.24
1981 17.8 7.2 6.4 3.5 7.5. 0.84 0.61 0.63 0.11 0.23
1982 19.3 7.2 7.3 3.6 7.3 0.82 0.41 0.53 0.05 0.22
1983 18.8 6.8 6.8 3.5 7.4 0.54 0.51 0.39 0.05 0.33
1984 16.4 6.6 7.7 3.2 6.7 0.89 0.52 0.55 0.07 0.28
1985 17.0 7.0 7.5 3.6 7.1 0.71 0.59 0.51 0.05 0,25
1986 17.0 7.2 6.4 3.4 6.8 0.80 0.70 0.60 0.05 0.25
1987 15.2 7.5 7.2 3.7 6.8 1.10 1.30 0.73 0.10 0.27
Five Year Average

(1982-19 17.7 7.0 7.1 3.5 7.1 0.75 0.55 0.52 0.05 0.27

a Information unavailaale.
b Information was not availaale for district 5.

C

Information was not avatlaale for district 4.
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Appendix A-9.

19872,

Fishes commonly found in the Kuskokwim Area,

Species

Code Genus and Species Common Name
162 Cottus cognatus Slimy Sculpin
410 onchornynchus tshawytscha Chinock Salmon
420 Oonchornynchus nerka Sockeye Salmon
430 ‘Onchornynchus kisutch Ccho Salmon
440 onchornynchus gorbuscha Pink Salmon
450 onchornynchus keta Chumr Salmon
500 Esox lucius Rorthern Pike
513 Osmerus mondax Rainbow Smelt
514 Bypomesus olidus Pond Smelt
520 Salvelinus alpinus Arctic Char
S41 Salmo gairdneri Rainbow Trout
550 Salvelinus namaycush Lake Trout
570 Stenodus leucichtnys Inconnu
581 Coregonus nasus Broad Whitefish
582 Coregonus pidschian Humpback Whitefish
583 Coregonus sardinella Least Cisco
584 Coregonus autumnalis Arctic Cisco
585 Prosopium cylindraceum Round Whitefish
590 Lota lota Burbot
601 Lamperta japonica Arctic Lamprey
610 Thymallus arcticus Arctic Grayling
630 Dallia pectoralis Alaska Blaskfish
€40 Catostomus catostomus Longnose Sucker
661 Pungitius pungitius Ninespine Stickleback
113 Eleginus gracilis Saffron Cod
121 Platichthys stallatus Starry Flounder
122 Liopsetta glacialis Arctic Flounder
166 Oligocottus maculosus Tidepool Sculpin
200 Bippoglossus stenolepis Pacific Halibut
230 Clupea haranguspassasi Pacific Herring
516 Mallotus villosus Capelin

a Based on American Fisheries Society Special Publication
No. 12, A List of Common and Scientific Names of Fishes
from the United States and Canada (Fourth Edition).'
Committee and Names of Fishes, Bethesda, Maryland, 1980.-
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Appendix Table 6., Japanese mothership commercial catch of king salmon
of westermn Alaska orgigin, 1964-83.

Number of Fish in Thousands

Ccatch of
Total Western Alaska Origin
Mothership

Year Catch Ramber Percent

1964 410 253 62
65 188 106 57
66 208 112 54
67 128 70 55
68 362 226 62

1969 554 435 79
70 437 345 79
7t 206 144 70
T2 261 170 65
73 19 47 39

1974 361 287 80
75 162 109 67
76 283 168 59
n 93 65 70
78 105 31 30

1979 126 65 52
80 704 380 54
81 88 26 30
:v) 107 Q 40
s 1 87 24 28

20 Year Total 4,986 3,106

1964~73 Total 2,870 1,908

1974-83 Total 2,116 1,198

20 Year Average 249 155 62

1964~73 Average . 287 191 67

1574-83 Average 22 120 57

1/ Preliminary.
(Literature Cited: 1 and 20)
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Appendix A-10 (page 2 of 2)

Swift River 612 380 486 302
Tatlawisksuk River 617 383 491 305
Devil's Elbow 645 401 519 323
Vinasale 736 460 610 341
McGrath Village 881 507 685 428
Middle Fork 885 553 759 474
Big River _ 896 560 770 481
Pitka Fork 916 572 790 494
Medra Village 923 577 797 499
South Fork 927 579 801 501
East Fork 938 586 812 508
North Fork 938 586 812 508
Nikolai village 994 621 868 542
Swift Fork 1,129 706 1,003 627
Telida Village 1,178 . 736 1,052 658
Highpower Creek 1,193 746 1,068 667
Fish Creek 1,277 798 1,151 719
North Fork Lake 1,327 829 1,201 751
Top of Kuskokwim Drainage 1,490 931 1,364 852

a These distances were taken from the USGS 1:36,300 series of
topographic maps. The "mouth®" was defined as the point where
the "grassland®" banks are 24 miles apart.
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Appendix A-11. Swimming Speed.
l

|

Source: AYK Regional Kuskokwim Stock Separation Report No. 1

Tagged at Tuluksak, 1961 AVG/DAY

! Chinook Salmon 11.5
| Sockeye Salmon 7.7
| Coho Salmon 9.7
! Chum Salmon 12.2
Pink Salmon 13.2

RANGE
6.0 - 16.0
4.9 - 16.0
3.6 - 13.2
3.4 - 48.0
3.0 - 26.0

Source: AYK Regional Kuskokwim Stock Separation Report No. 2

Tagged at Tuluksak, 1962

Chincok Salmon 7.07
Sockeya Salmon 11.16
Coho Salmon N/A
Chum Salmon 13.66
Pink Salmon 14.22

Note comparison of peak catch indicated chinook salmon travel

time of 20 miles per day.

Source: AYK Regional Kuskokwim Stock Separation Report No. 3

Tagged at Enarayak, 7 mi upstream Eek Island

Chinoock Salmon 7.7
Sockeye Salmon 7.0
Chum Salmon 6.2

3.3 - 19.6
5-1 - 10.6
5.1 - 36.0

Peak subsistence catches at seven locations Napakiak to Crooked

Creek indicated.

Chinoock Salmon 16.7
Sockeye Salmon 23.0
Chum Salmon 13.6
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Appendix A-12. Commercial freshwater fin fishery catch data, Kuskokwim Area, 1977-1987.

Number ofa Number Caught Total Weight Total Value

Year Fishermen Whitefish Burbot  Whitefish Burbot  Whitefish Burbot Total
1977 3 718 0 c 0 $952.00 $0.00 $952.00
1978 b 1,735 0 6,017 0 c $0.00 c
1979 b 3,219 0 11,211 0 c $0.00 C
1980 4 603 0 2,173 0 $830.00 $0.00  $830.00
1981 4 1,197 0 4,620 -0 $2,310.00 $0.00 $2,310.00
1982 5 1,512 0 6,219 0  $2,856.00 $0.00 $2,856.00
1983 0 0 0 0 0 $0.00 $0.00 $0.00
1984 2 0 651 0 c $0.00 c c
1985 5 555 1,829 2,275 2,016  $1,137.50 $455.90 $1,593.40
1986 3 0 0 0 3,428 $0.00 §857.00  $857.00
1987d 3

276 0 986 0 $789.00 $0.00  $789.00

a Does not include fisherman who delivered catches incidental to the commercial salmon fishery.
b Does not include catches incidental to the commercial salmon fishery,

¢ Data not available.

d Preliminary data.
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Appendix B-1l.

1965-1986.2

Associated environmental and catch data,
Bethel, Kuskokwim River,

FIRST REPORTED

RIVER

RIVER CLEAR Chinook RIVER
YEAR BREAKUP OF ICE Salmon Smelt FREEZE-UP
1965 b b May 31 May 25 b
1966 June 01 b June 1 € June 06 Ooct. 20
1967 May 06 May 17 May 20 May 25 Oct. 19
1968 May 14 May 17 May 26 b . b
1969 May 06 May 13 May 23 b b
1970 May 12 May 16 May 21 May 27 Ooct. 18
1571 May 24 May 29 June 06 June 07 Nov. 04
1972 May 23 May 28 June 05 June 06 Nov. 03
1973 May 14 May 18 May 27 May 31 oct. 15
1974 May 07 May 19 May 23 May 25 b
1975 May 19 May 25 May 26 May 29 oct. 29
1976 May 18 May 18 June 01 b oct. 2-
1977 May 23 June 01 May 31 June 02 Oct. 18
1978 b b May 18 May 22 oct. 25
1979 Apr 27 May 07 May 16 b Nov. 19
1980 May 04 May 10 May 17 May 22 b
1981 May 09 May 12 May 22 May 06 b
1982 May 18 May 22 June 01 June 03 Oct. 30
1983 May 11 May 13 May 23 June 01 Oct. 22
1984 May 13 May 23 May 27 May 27 oct. 18
1985 May 25 May 29 June 03 June 04 oct. 22
1586 May 11 May 18 May 28 May 28 oct. 24
1987 May 17 May 20 May 25 4 May 31 Nov. 06
a

Envirommental data, breakup, clear

from National Weather Service.

aavu

Data not available.
Caught at Kalskag
Also first chum.

111

of ice and freeze-up



Appendix B-2. Comparative chinook salmon catches by fishing period by
year in District 1, Lower Kuskckwim River, 1974 - 1987.2

PISHERMEN CATCH PER

YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1974 June 10-11 4,384 422 5,064 0.90
June 13-14 5,790 488 5,957 1.00

June 17-18 5,857 506 6,072 1.00

Subtotal P 16,031 606 16,992 0.90
June 27 558 267 1,602 0.40

July 01~02 561 180 4,560 0.08

July 04=-08 196 282 - 3,384 0.06

July 08-09 286 376 4,512 0.06

July 18 31 190 1,140 .03

Total 17,663 666 32,190 0.50
1975 June 16 159 12 72 5.00
June 19-20 1,031 46 552 1.90

June 23-24 17,235 483 5,796 2.90

Subtotal b 18,625 541 6,420 2.90
June 30 691 279 1,674 0.40

July 03 636 360 . 2,160 0.30

July 07 421 369 2,214 0.20

July 10 195 304 1,824 0.10

July 14 179 326 1,956 0.10

Total 20,747 539 16,248 1.20
1976 June 17 6,962 459 2,754 2.50
June 21 13,048 495 2,970 4.40

Subtotal P 20,010 954 5,724 3.40
June 28 4,143 348 2,088 2.00

July 01 1,550 415 2,490 | 0.60

July o8 894 a1 2,286 0.40

July 12 377 344 2,262 0.20

July 15 236 265 1,530 0.10

Total 27,177 674 16,440 1.70

|
- Continued - [
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Appendix §-2. (Paga 2 of 5)

FISHERMEN CATCH PER

YEAR DATE. CATCH  FPISHERMEN HOURS HOUR (CFUE)
1377 June 15 12,458 467 2,802 4.50
June 20 16,227 484 2,904 5.60
Subtotal P 28,685 563 5,706 5.00
June 27 1,337 3178 2,268 0.60
June 30 504 409 2,454 0.20
July 04 266 331 1,986 0.10
July 07 407 168 2,208 0.20
July 14 153 388 2,310 0.06
Total 31,352 653 16,932 1.80
1978 June 09 7,590 509 3,084 2.¢
June 14 6,142 266 1,596 3.
June 16 12,341 396 2,376 5.2,
June 22 1,724 72 288 6.00
June 23 8,342 429 1,716 4.90
Subtotal P 16,139 615 9,030 4.00
June 26 1,964 499 2,694 0.70
June 29 1,759 422 2,652 0.70
July 03 894 476 2,856 0.30
July 06 1,460 . 485 5,820 0.30
July 10 654 428 5,136 0.10
July 10 293 422 2,532 0.10
Total 43,203 617 30,720 1.40
1979 June 11 12,270 523 3,138 3.90
June 15 12,363 549 3,294 3.80
Subtotal P 24,633 591 6,432 3.80
June 22 5,651 502 3,012 1.50
June 26 2,277 531 3,186 0.70
June 29 1,583 542 3,252 0.30
- Continued -
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Appendix B-2.

(Page 3 of 5)

FISHERMEN CATCH PER

YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1979 July 03 1,233 542 3,252 0.40
July 10 470 520 3,120 0.20
Total 35,847 617 22,254 1.60
1980 June 12 9,891 469 2,814 3.50
June 18 16,921 468 2,808 6.00
Subtotal b 26,812 553 5,622 4.80
June 23 4,777 426 2,616 1.80
June 26 1,460 408 2,448 0.60
July 02 498 383 2,298 0.20
July 09 445 431 2,586 0.20
stal 33,992 597 15,570 2.20
1981 June 10 11,897 489 2,934 4.10
June 16 17,985 541 3,246 5.50
Subtotal 2 29,882 589 6,180 4.80
June 22 3,830 511 3,066 1.25
June 25 2,000 508 3,048 0.66
June 30 2,563 484 2,904 0.88
July 02 1,707 459 2,754 0.62
July 06 1,088 461 2,766 0.39
July 09 491 440 2,640 0.37
Total 42,011 613 23,358 1.80
1982 June 14 4,912 464 2,784 1.80
June 17 11,285 496 2,892 3.80
June 21 13,343 499 2,994 4.50
June 24 8,548 459 1,836 4.70
Subtotal ® 38,088 610 10,506 3.60

- Contlinued -
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Appendix B—‘ﬁ. (Page 4 of 5)

FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (CEUE)
1982 June 28 1,943 352 1,408 1.38
June 30 2,064 483 1,932 1.07
July 02 1,095 434 1,736 0.63
July 05 875 372 2,232 0.39
July 08 748 438 2,610 0.29
July 12 307 354 2,124 0.14
Total 45,120 610 22,548 2.00
1983 June 13 7,445 489 2,934 2.54
June 16 5,961 450 2,700 2.21
Subtotal » 13,406 544 5,634 2.38
June 20 4,776 474 2,844 1
Juna 23 3,287 450 2,700 1
June 27 2,566 446 2,676 0.96
June 30 2,359 547 3,282 0.72
July 04 1,213 443 2,658 0.46
July 07 1,202 496 2,976 0.40
July 11 633 466 2,796 0.23
Total 16,036 619 25,566 0.63
1984 June 18 10,845 484 2,904 3.73
June 21 6,336 443 2,658 2.38
Total 17,181 520 5,562 3.08
June 25 3,018 466 2,796 1.08
June 28 2,625 470 2,820 0.93
July 02 1,988 483 2,898 0.69
July 0S 1,218 426 2,556 0.48
July 09 1,211 496 2,976 0.41
July 12 858 436 2,616 0.33
July 16 744 373 2,238 0.33
Total 28,843 587 24,462 1-°
-Continued-~-
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Appendix B-2.

(Page 5 of 5)

FISHERMEN CATCH PER
YEAR DATE CATCE  FISHERMEN HOURS HOUR (CPUE)
1985 © June 20 6,519 423 2,538 2.07
June 24 10,413 488 2,928 3.56
June 27 8,791 492 2,952 2.98
July 01 6,168 514 3,084 2.00
July 04 3,774 460 2,760 1.37
Total 35,665 2,377 14,262 11.98
1986 © June 26 7,786 514 3,084 2.52
June 30 4,200 576 3,456 1.22
July 03 3,224 556 3,336 0.97
July 07 1,808 586 3,516 0.51
July 10 1,156 532 3,192 0.36
otal 18,171 2,764 16,584 5.58
1987 June 18 18,336 526 4,208 4.36
June 24
June 30
July 03 5,970 580 3,480 1.72
July 07 3,636 578 3,468 1.05
July 11 1,910 597 3,582 0.53
July 15 1,415 569 3,414 0.41
July 20 1,227 551 3,306 0.37
Aug. 06 207 590 3,540 0.06
Aug. 13 103 604 3,624 0.03
Aug. 17 76 595 3,570 0.02
Total 4,862 2,911 17,466 0.28
a

oo

The catch totals exclude small numbers of chinocok salmon

taken in late July and Auqust.

Unrestricted mesh size.
Preliminary harvest figqures.
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pariod by year in District 1, Lower Kuskokw:

Appendix Fablo B-3. Comparative sockeye salmon catches by fiship-
River, 1981 - 1587.3

FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1981 June 10 48 489 2,934 0.02
June 16 316 541 3,246 0.10
June 22 3,852 511 3,066 1.26
June 25 6,037 508 3,048 1.98
June 30 12,262 484 2,904 4.22
July 02 9,769 459 2,754 3.55
July 06 5,510 461 2,766 1.99
July 09 7,760 440 2,640 2.94
Total 45,554 613 23,358 1.95
1982 June 14 321 464 2,784 0.12
June 17 1,061 496 2,892 0.37
June 21 2,432 499 2,994 0.81
June 24 3,157 459 1,836 1.72
June 28 9,938 352 1,408 7.06
June 30 $,824 483 1,932 3.
July 02 3,110 434 1,736 1.
July 05 2,769 372 2,232 1.24
July 08 1,786 435 2,610 0.68
July 12 638 354 2,124 0.30
Total 31,036 610 22,548 l1.38
1983 June 13 114 489 2,934 0.04
June 16 156 450 2,700 0.06
June 20 3,289 474 2,844 1.16
June 23 4,807 450 2,700 1.78
June 27 10,465 446 2,676 3.91
June 30 12,490 547 3,282 3.81
July 04 24,540 443 2,658 9.23
July 07 7,286 496 2,976 2.45
July 11 3,001 466 2,796 1.07
Total 66,148 619 25,566 2.59
1984 June 18 409 484 2,904 0.14
June 21 2,618 443 2,658 0.98
June 25 10,743 466 2,796 3.84
June 28 10,942 470 2,820 3.87

-Continued-
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Appendix Table B-3.

(Page 2 of 2)

FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1984 July 02 8,145 483 2,898 2.81
" July 05 6,798 426 2,556 2.66

July 09 2,821 496 2,976 0.95

July 12 2,188 436 2,616 0.84

July 16 1,121 373 2,238 0.50

Total 45,785 587 24,462 1.87
1985 b June 20 5,246 423 2,538 2.07
June 24 25,536 488 2,928 8.72

June 27 26,155 492 2,952 8.86

July 01 31,082 514 3,084 10.08

July 04 16,114 460 2,760 5.84

Total 104,133 2,377 14,262 7.30
1986 b June 26 40,468 514 3,084 13.12
June 30 22,633 576 3,456 6.55

July 03 15,766 556 3,336 4.73

July 07 8,347 586 3,516 2.37

July 10 5,488 532 3,192 1.72

Total 92,702 2,764 16,584 5.59
1987 Juna 18 9,102 526 4,208 2.16
Juna 24 24,355 607 4,856 5.02

June 30 39,112 564 4,512 8.67

July 03 44,030 580 3,480 12.65

July 07 9,196 578 3,468 2.65

July 11 4,611 597 3,582 1.29

July 15 2,301 569 3,414 0.67

July 20 774 551 3,306 0.23

Total 99,250 2,888 18,456 5.38

4 Total catches exclude small numbers of sockeye salmon taken in
late July and August.

Preliminary harvest figures.

118



Appendix Table B-4.

Comparative chum salmon catches by fishing
period by year in District 1, Lower Ruskokwi
River, 1971 - 1987.2

FISHERMEN CATCH PER
YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1971 June 28-29 11,386 150 180 6.30
July 01-02 8,949 111 1,332 6.70
July 05-06 17,672 104 1,248 14.20
July 08-09 12,603 93 1,116 11.30
July 12-13 2,550 18 216 11.80
July 15-16 8,000 69 828 9.70
July 19-20 5,989 71 852 7.00
Totals 67,149 316 7,392 9.10
1972 June 29-30 9,863 87 1,044 9.40
July 03-04 19,084 115 1,380 13.80
July 06-07 19,839 101 1,212 16.40
July 10-11 13,972 113 1,356 10.30
July 13-14 6,290 80 960 6.F"
Totals 69,048 176 5,952 1l.
1973 June 25-26 19,073 202 2,424 7.90
June 28-29 47,258 250 6,000 7.90
July 02-03 21,410 242 2,904 7.40
July 05-06 31,056 212 2,544 12.20
July 09-10 24,593 217 2,604 9,40
Totals 143,390 341 16,476 8.70
1974 June 27 27,017 267 1,602 16.90
July 01-02 55,356 380 4,560 12.10
July 04-05 27,211 282 3,384 8.00
July 08-~09 50,672 376 4,512 11.20
July 18 190 1,140 6
Totals 166,917 467 15,198 11.00
1975 Juna 30 31,216 278 1,674 18,60
July 03 35,525 360 2,160 l16.00
July 07 39,369 396 2,214 17.80
-Continued-~
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Appendix Table B-4.

(Page 2 of 4)2

FISHERMEN CATCH PER

YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1975 July 10 39,910 304 1,824 21.90
July 14 21,092 126 1,956 10.80

Totals 167,112 539 9,828 17.00
1976 June 28 42,464 348 2,088 20.30
July 01 44,024 415 2,490 17.70

July 08 48,669 3sl 2,286 21.30

July 12 21,153 377 2,262 9.40

July 15 14,176 265 1,590 8.90

Totals 170,486 517 10,716 15.90
1977 June 27 40,321 378 2,268 17.80
June 30 58,884 409 2,454 24.00

July 04 37,500 331 1,986 18.90

July 07 56,943 368 2,208 25.80

July 14 24,765 3gs 2,310 10.70

Totals 218,413 522 11,226 19.50
1978 June 26 44,296 449 2,694 16.40
June 29 36,793 442 2,632 13.90

July 03 26,629 476 2,856 9.30

July 06 48,031 485 5,820 8.30

July 10 48,931 428 5,135 3.50

July 13 14,938 422 2,532 5.90

Totals 219,615 617 21,690 10.10
1979 June 22 32,295 502 3,o§2 10.70
June 26 53,648 531 3,186 16.80

June 29 48,643 542 3,252 14.90

July 03 83,164 542 3,252 25.60

July 10 32,434 520 3,120 10.40

Totals 250,184 617 15,822 15.80

=Continued- |
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Appendix Table B-4.

(Page 3 of 4)3

FISHERMEN CATCH PER

YEAR DATE CATCH FISHERMEN HOURS. HOUR (CPUE)
1980 June 23 105,825 436 2,616 40.50
June 26 131,945 408 2,448 53.90

July 02 122,613 383 2,298 53.40

July 09 90,233 431 2,586 34.90

Totals 450,616 579 9,948 45.20
1981 June 22 78,168 511 3,066 25.50
June 25 81,431 508 3,048 26.70

June 30 51,942 484 2,904 17.90

July 02 58,594 459 2,754 21.30

July 06 55,799 461 2,766 20.20

July 09 66,138 440 2,640 25.00

Totals 392,072 613 17,178 22.80
1982 June 28 58,528 352 1,408 41.6u
June 30 47,773 483 1,932 24.70

July 02 38,918 434 1,736 22.40

July O0S. 29,315 372 2,232 13.10

July 08 28,942 435 2,610 11.90

July 12 20,709 354 2,124 9.80

Totals 224,185 576 12,042 18.60
1983 June 20 28,915 474 2,844 10.20
June 23 24,625 450 2,700 9.10

June 27 44,802 446 2,676 16.70

June 30 55,209 547 3,282 16.80

July 04 46,176 443 2,658 17.40

July 07 36,965 496 2,976 12.40

July 11 20,560 466 2,769 7.40

Totals 257,252 619 19,905 12.90
1984 June 25 91,773 466 2,796 32.80
June 28 67,120 470 2,820 23.80

July 02 69,897 483 2,898 24.10

-Continued-
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appendix Table B-4. (Page 4 of 4 )2

FISHERMEN CATCH PER

YEAR DATE CATCH FISHERMEN HOURS HOUR (CPUE)
1984 July 05 54,981 426 2,556 21.50
July 09 36,440 496 2,976 12.10

July 12 24,269 436 2,616 9.30

July 16 18,613 373 2,238 8.30

Totals 363,093 587 18,900 19.20
1985 P  June 20 19,762 423 2,538 7.79
June 24 42,778 488 2,928 14.61

June 27 47,443 492 2,952 16.07

July 01 47,471 514 3,084 15.39

July 04 28,581 460 2,760 10.36

Total 186,035 2,377 14,262 13.04
986 P June 26 68,947 514 3,084 22.36
June 30 60,780 576 3,456 17.59

July 03 65,839 556 3,336 19.74

July 07 55,983 586 3,516 15.92

July 10 48,990 532 3,192 15.35

Total 92,702 2,764 16,584 - 18.12
1987 P June 18 13,472 526 4,208 3.20
June 24 54,454 607 4,856 11.21

June 30 112,963 564 4,512 25.04

July 03 66,783 580 3,480 19.19

July 07 103,059 578 3,468 29.72

July 11 72,118 597 3,582 20.13

July 15 71,923 569 3,414 21.07

July 20 62,044 551 3,306 18.77

Aug. 08 4,074 590 3,540 1.15

Aug. 13 894 604 3,624 0.25

Total 561,784 5,766 37,990 14.79

late July and August.
Preliminary harvest figures.

N\

a Total catches exclude small numbers of chum salmon trken in
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Appendix B-J. Lower Kuskokwim River, District 1, and the middle

Kuskokwim Rivar,

Digtrict 2, combined commercial salmon

harvest, 1960 - 1987.

Year Cchinook  Sockeye Coho Pink Chum Total
1960 5,969 0 2,498 (o] 0 8,467
1961 18,918 0 5,044 o 0 23,962
1962 15,341 0 12,432 0 0 27,773
1963 12,016 o] 15,660 0 0 27,676
1964 17,149 0 28,613 0 0 45,762
1965 21,989 0 12,191 0 0 34,180
1966 25,545 (] 22,985 0 0 48,530
1967 29,986 0 56,313 0 148 86,447
1968 34,278 0 127,306 0 187 161,771
1969 43,997 322 83,768 0 7,165 135,249
1970 39,290 117 38,601 44 1,664 79,716
1571 40,274 2,606 5,253 0 68,914 117,047
1972 39,454 102 22,579 8 78,619 140,762
1973 32,838 369 130,876 a3 148,746 312,862
1974 18,664 136 147,289 84 171,887 338,040
1975 21,720 23 81,945 10 181,840 285,538
1976 30,735 2,972 88,501 133 177,864 300,204
1977 35,830 9,379 241,364 203 248,721 535,497
1978 45,641 733 213,393 5,832 248,656 514,285
1979 38,966 1,054 219,060 78 261,874 521,032
1980 35,881 360 222,012 803 483,211 742,267
1581 47,663 48,375 211,251 292 418,677 726,258
1982 48,234 33,154 447,117 1,748 278,306 808,559
1983 33,174 68,855 196,287 211 267,658 566,225
1984 31,742 48,575 623,447 2,942 423,718 1,130,424
1985 37,889 106,647 335,606 75 199,478 679,695
1986 19,414 95,433 659,988 3,422 309,213 1,087,470
1987 36,179 136,602 399,467 43 574,336 1,146,627
FIVE YEAR

AVERAGE

(1982-1986) 34,091 70,533 452,489 1,680 295,683 854,476
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Appendix B-6.

1982~1987.

Rugskokwim River escapement of chum salmon by age
and sex,

Sex

gotal yaafs of lifg at matugitya.

Total

1982: Aniak River®?
Male 371

0.0 35.8 29,2 0.7 65,7
Fema 0.0 24.6 9.7 0.0 34.3.
Combined 0.0 60.4 38.9 0.7 100.0
Total Esc.© 0 234,913 151,557 2,756 389,226
1982: Kogrukluk Riverd
Male 147 0.0 39.2 17.8 0.0 57.0
Female 0.0 31.7 10.9 0.4 43.0
Combined 0.0 70.9 28.7 0.4 100.0
Total Esc.€ 0 36,320 14,686 198 51,204
1982: Salmon Riverd
Male 0.0 62.1 13.8 0.0 75.9
Femal 0.0 24.1 0.0 0.0 24.1
chblned 0.0 86.2 13.8 0.0 100.0
Total Esc.®
1983: Aniak Riverb
H le 0.0 6.1 70.4 0.0 76.5
le 0.0 6.7 l16.8 0.0 23.5
Comb 0.0 12.8 87.2 0.0 100
Total Esec.© 0 14,760 100,109 0 114,869
1983: Ko
Male grukl 0.0 9.6 47.6 l.0 58.
Female 0.4 12.3 28.5 0.6 41.8
Total Esc.® 37 1,964 6,846 150 8,997
1984: Aniak RivaerP
Male 69 0.0 50.5 14.6 l.9 67.0
Female 34 0.0 21.3 10. 7 1.0 33.0
Combined 03 0.0 71.8 25, 2.9 100.0
Total Esc.C 0 197,760 69,484 8,017 275,261
1984. Kogrukl
Male .0 50.8 13.7 2.0 66.5
Female 0.0 23.8 8.4 1.3 33.5
Combined 0.0 74.6 22.1 3.3 100.0
Total Esc.C 0 30,934 9,170 1,380 41,484
~continued-
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Appendix F-G. (continued)

1985: Aniak RiverP
Mai 88

ale 0.0 18.5 32.7 1.2 52.4
Female 80 0.0 22.6 25.0 0.0 47.6
Combined 168 0.0 41.1 57.7 1.2 100.0
Total Esc.© 0 90,825 127,508 2,652 220,985
1985: Kogrukluk RiverP
Male 478 0.2 15.9 38.1 0.5 54.7
Female 396 0.0 14.4 30.9 0.0 45.3
Combined 874 0.2 30.3 69.0 : 0.5 100.0
Total Esc.P 30 4,546 10,351 75 15,002
1986: Kogrukluk RiverP
Male 359 0. 26.0 9.7 0.8 36.7
Female 209 0.2 43.7 .17.8 1.6 63.3
Combined 568 0. 69.7 27.5 2.4 100.0
Total Esc.f
1986: Kisaralik River9d
Male 478 0.0 13.6 27.3 0.0 40.9
Female 396 0.0 13.6 45.5 0.0 59.1
Combined 874 0.0 27.2 72.8 0.0 100.0
Total Esc.f
1987: Kogrukluk River?P
Male
Female
Combined

Total Esc.f

1987: Aniak Riverd
Male
Female

Combined

Total Esc.t

Total years of life at maturity represents the total number
of freshwatar and marine annuli, plus one.

Allocation by age and sex based on weir samples.

Escapement based on weir counts.

Allocation by age and sex based on 4.25 in (11 cm), 5.5 in

(14 cm), and 8.5 in (22 cm) stretch mesh gill net samples.

Escapement estimate based on adjusted sonar counts.

No escapement estimates available.

Allocation by age and sex based on 'hook and line' samples.

125

o o N o SN -

Qo



Appendix B-7.

sax, 1982~1987

Kuskokwim River commercial and subsistence and

Sample Total years of life at maturity?
Sex Size 3 4 5 . 6 Total
1982:
Male 258 0.7 31.1 18.8 0.6 51.2
Female 166 . 0.5 35.8 12.1 0.4 48.8
Combined 424 1.2 66.9 30.95 1.0 100.0
Total Harvest P 5,620 313,321 144,718 4,683 468,342
1983:
Male 814 0.4 20.3 26.5 1.0 48.2
Female 833 0.6 25.5 25.4 0.3 5§1.8
Combined 1,647 1.0 45.8 51.9 l.3 100.0
Total Harvest P 4,766 218,262 247,332 6,195 476,555
1984 :
Male 773 0.3 37.4 4.8 0.7 43.2
Female 1,052 0.5 51.3 4.8 0.2 56.8
Combined 1,825 0.8 88.7 9.6 0.9 100.0
Total Harvest P 4,584 508,267 55,010 5,157 573,018
1985:
Male 476 0.3 16.4 29.3 0.3 46.3
Female 553 0.4 18.4 34.8 0.1 53.7
Combined 1,029 0.7 34.8 64.1 0.4 100.0
Total Harvest P 2,039 101,382 186,741 1,165 291,328
1986: Commercial Harvest
Male 502 0.2 35.9 10.4 0.2 46.7
Female 562 0.3 41.0 11.7 0.3 53.3
Combined 1,064 0.5 76.9 22.1 0.5 100.0
Comm. Harvest P 1,546 237,785 68,336 1,647 309,213
1986: Subsistence Harvest
Male 0.0 25.0 7.0 0.0 32.0
Female 0.0 58.8 8.3 0.9 68.0
Combined 228 0.0 83.8 15.3 0.9 100.0
~continued-
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Appendix ﬁ-?. (continued)

Subsist. Harvest 0 78,471 14,327 843 93,641

1987: Commercial Harvest

Male 0.0
Pemale 0.0
cmbined O 0.0 0.0 OCO 0.0 0-0
Comm. Harvest b 0 0 0 (o}
1987: Subsistence Harvest®
Mala 0.0
Female . 0.0
Combined 0.0 0.0 0.0 0.0 0.0
Subsist. Harvast 0 (o} 0 0

2 Total years of life at maturity represents the total number

of freshwater and marine annuli, plus one.

Allocation by age and sex based on commercial harvest samples.

€ Allocation by age class based on subsistence harvest samples,
and allocation by sex based on commercial harvest samples.
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Appendlilx B3-10. Fuskekvim River coho salmon cumulative mean tldel vest flshlng CPUE
and pesrocsnt by day, 1984-87.
cCPrUE Peroent
Dacte L90A 1903 19804 1987 1904 1983 1908 1e07
0vf12 1.20 a.00 .00 6.00 0.0 0.0 Q.0 0.0
[ 1.20 0.00 0.00 B.g0 0.0 0.4 og.a0 2.0
OTi14 1.20 0.00 0D.00 ¢.00 0.0 0.1 0.0 0.0
0715 1.20 0.00 1.98 0.g0 0.0 2.0 o.0 0.0
0Tf16 .17 .95 1.93 a.00 0.1 0.1 0.1 0.0
oTfL? 4.10 2:.598 5.17 0.%0 0.1 0.2 0.1 0.0
oriie rT.38 .50 9.53 g.00 0.2 0.2 0.2 0.0
LR 1%.27 4.20 . 18.3%0 6.00 0.4 0.3 0.4 0.0
oY f20 22.22 rT.e2 18 .42 0.00 a.7 0.5 0.7 2.0
ori21 26 .4°% 13.3%8 A0, 30 0.00 0. 0.8 a." 0.0
oY 22 29.90% 2.1 “3.1290 4 .84 1.0 1.9 1.1 0.3
gri23 16.72 10.13 64 .80 .00 1.1 1.9 1.5 0.4
Orfza £5.34% ’1.113 115,70 0.00 1.3 2.0 1.7 0.4
or /25 58.486 48 .33 1453.012 9.3 1.9 1.1 1.4 0.3
ori28 7r.6% §0.94% 163 .21 12.434 2.4 L] 1.8 .6
er /27 LA N T2.84 218,47 18.17 3.1 4.8 3.0 0.8
eriae 127.74 19.11 t35.09% 17.12 4.2 3.7 5.4 1.0
erian 106,39 120 .40 199 .12 10,02 6.1 8.2 §.9 1.5
0riso0 341.9%0 147.70 131.123% 18.57 11.2 .4 6.1 1.8
0Tt 491 .49 1867.24 374 .24 18.9% 16.1 19.6 8.7 1.9
onifol 405 .94 203.148 132 .42 321.3 2.4 1%.¢ 15.1 1.8
08 jo2 T3 . TH 233,44 T4s .52 1 .21 25.1 14.8 1.3 4.5
o8 /oy 1049%.30 2e0 . AT 11t1.80 171.18 34,3 18.4% 25 .7 .3
oRfOM 1094 .97 LE R I B ) L4oe . 02 127.1%1 13.1 22 .1 4.7 11.4
onjfos 1103.47 3177.84 1r721.22 25),0¢ 1.7 24.0 19.9 12.6
omjOoE 1310.09 A81.01 1933, 2% 197y .21 4.1 2.4 44 .8 14.8
osto? 1330.88 603.20 2143 . 00 192 .48 4.2 18.4 49 .8 19.86
asfoa 1438 .20 690 .83 2230.2% 435,19 a7, 8 43 .9 $1.6 21.7
onjfoe 1534.14 799 .03 2372.32 410.39 50.12 s0.7 sS4 9 2.5
oe/tio | -0 I B - ] $95%.90 2631 .21 5305 .69 52 .0 36,9 61.4 25.2
oef11 1699.412 1098.39 2733, 717 537 .74 33 .8 59 .86 £31.1 2&.40
a8jf12 1782.3%2 1109.49 1024 .09 F10.73 38 .3 75.5% 70.0 1%.5
98411 1819.06 1258.13 3120.T72 822.9% 59 .93 79.7 T2.1 41.1

-gontinued-
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Appendix B-10. {continued)

B f14 1842.84 12846.55 3186.35 L145.02 60 .3 8.7 73.8 47 .1
oB8f13 1841.84 1347.63 1351 .68 1291 .29 60 .2 B5.5 7.6 64 .4
cajfie 1957 .20 1416.05 3402.48 LADS . A9 64.0 8% .9 78.8 70.1
oefr7 2169.23 1433.812 3442.86 1487 ,97 71.0 91 .0 79.7? 74,2
cejfian 2463 .54 1456.96 3351.1686 1540.32 80. 68 92.3 82,2 76.0
neti19 26453.59 1460,.98 3636 .66 1556.27 LI 92.7 84 .2 71.6
oef20 2649, 82 1473 .84 36869 .78 1566 .67 5e6.7 9% .6 B5.0 7e.1
oRj21y 2676 .81 1490.96 17654 .47 1582.23 87.6 94 .6 87.1 18.9
o8f22 2794.5) 1490,98 1813.28 1590.486 91 .4 94.8 8. 79.3%
oef21 2816.8¢ 1499.5%1 3940.85 1611.94 92.1 95.2 91,2 80 .4
0Bf24 2826.18 1507 .81 4020.29 1636 .04 92 .4 95.7 §3.1 a81.8
taf23 2860 .21 1519,24 A214 .29 1647, .55 98,6 9E . & 97 .6 2.2
aca/12s 2876 .87 1519.24 L3093 .70 1662.175% 94 .1 96 . & 99.6 B2.9
oej27y 2892.1) 1329.,24 A319.08 1693.34% 94 .6 97,1 106.0 B4 .5
osf2s 2908 .41 1567.37 4319.08 1736.%4¢ $5.1 99.3 100.0 8.6
0oat29 2982 .76 15758.37 4319 .08 1762.79 96 .86 100,90 100.9 87.9
osjio 2971.79¢ 1575.387 4319 .08 18.07.40 97.12 100.0 100.0 90 .2
08/131 2997 .26 1575.137 411% .08 1807.490 98.0 100.¢ 100.0 90 .2
09/01 300%.2% 1575.3%7 s319. .08 1827.58 58.3% 100.0 106.0 91.2
09fc2 15,78 1575.387 43119.08 1858 .61 90 .8 100.0 100.0 92.17
09iny 3019 .26 1575.3%7 4$319.08 1898 .87 98.8 100.0 100.0 94 .7
09/04 3022 .82 1575.37 4319.08 1911 .64 98 .9 100.0 100.0 93 .4
09703 1049 .99 1575,.37 4319.08 194,42 99.8 160.¢0 100.0 96.9
09 tos 1087 .21 1578.37 4319 .08 1956.58 100.0 100.0 100.0 97 .86
09to7 3037.23 1575%.,137 4319.08 19874 .06 100.0 100.0 ip0.0 98 .3
o9 fas IN8T .23 1575.37 4319.08 1982,1% 100.0 1¢0.0 lo0.0 98.9
coloy 30537.121) 1578.37 4319 .08 2001.15 160,0 100.0 100.0 99.80
09/10 1057.2) 1575.37 4319 .08 2004.71 100.0 100.90 100.0 100.0
0911 3087.2) 1575.37 4319. .02 2004 .71 100.90 100.0 100.0 100.0

£t = B89 t = A}9® t = af7

!-t!.n.ltod passage btased on 1904 calibratlion (26535 .27 fishj{tndax) 531,789

Esatimeted Passage based on 1985 aamlibratlon (384 .87 fishiindex) 771,552

Estimated passagea bused on 1986 calibration (222.66 flsh/indsex) AhE L3869

Esttmatad passags based on 1987 ocalibration (336 .34 fishfindex) 874,264
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0714 2093 .28 1123.137 JA138 .45 &0DE . BY a7.9y B4.6 79.8 81.8
0T/1s 2109 .10 11213.17 1372.848 AaD68 .38 am.é a4 .6 30 . & 83,1
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0B f0D4 23710.07 1248 .92 41712.22 48813 .31 99.13 5.8 9.4 99.7
od/fos 2372.67 1269 .8%¢C 4172.22 A88¢ .72 9% .6 5.7 9.4 9.8
6s8/0s 2378 .42 1269.90 4178.08 a890 .91 99.9 953.7 99.5 99.9
osfoy 2380.12 1270.73% 4176.03% 4890 .93 9.9 23.7 $9.95 99.9%
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oe/fto 2%20.,12 1280.861) 4181.12 AB9S A4 99.9 946.5 $9.4 100.0
oB/fL1 2380.,12 1284 .81 4183.79 AB9T. &0 9%.9 956.8 99.7 100, 0
cefl2 2380.12 1290,3%5% 4184.72 4897 .60 29.9 97 .2 9.7 160,0
oari1s 2380 .12 1290.135 Al1B4.,.72 489t . &0 9.9 7.2 $9.7 100.0
o8/l 1380.12 129%90.3%5% 41087 .14 4897 .80 99.9 7.2 29 .8 100.0
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R — t = 7711 t o T4 t - 74f2

Estimated passage based on 1984 calibration (448.42 flah/ilndax) 2,196,182

Estimated passega baszed on 1903 calibration (386.11 fish/index) 1,891,012

Estimutead passage based on 1986 calibration (194.38 fish/index) 951,995

Estimated passzge based on 1987 calibration (275.58 flsh/index) 1,349,334




Appendix B-12. Commercial coho salmon catches by week,

lower

Kuskokwim River (District 1), 1974-1987.

Fishermen
Year Date Catch Fishermen Hours Catch/Hr.
1974 Aug 01-02 9,576 267 3,444 2.8
Aug 05-08 59,090 444 31,968 1.8
Aug 12-15 58,066 396 28,512 2.0
Aug 19-22 12,301 263 18,936 0.6
Aug 26-29 5,360 107 7,704 0.7
Sept 2-05 430 25 1,815 0.2
Totals 144,823 516 92,379 1.6
1975 Aug 10 2,357 142 852 2.8
Aug 04-06 12,500 292 14,016 0.9
Aug 11-13 18,551 373 17,904 1.0
Aug 18-20 34,435 388 18,624 1.9
Aug 25-27 16,277 270 12,960 1.3
Totals 84,120 533 64,356 1.3
1976 Aug 02-03 10,534 286 6,864 1.5
Aug 09-11 29,728 400 19,200 1.5
Aug l6-18 28,664 387 18,576 1.5
Aug 23=25 14,543 300 14,400 1.0
Aug 30-31 4,420 174 7,308 0.6
Totals 87,889 516 66,348 1.3
1577 Aug 01-02 23,987 1,360 8,640 2.8
Aug 03-10 91,474 487 23,376 3.9
Aug 15-16 60,935 438 10,512 5.8
Aug 18 25,589 378 4,536 5.6
Aug 22 16,980 361 4,332 3.9
Aug 25 11,874 264 3,16§ 3.7
Aug 29 6,819 204 2,448 2.8
Totals 237,658 572 57,012 4.2
1978 Aug 01 6,311 297 3,56 1.8
Aug 04 9,455 364 4,36 2.2
Aug OB 20,501 433 5,196 3.9
Aug 11 42,428 485 5,820 7.3
Aug 15 48,950 476 5,712 8.6
Aug 18 29,485 434 5,208 5.7
-continuved-
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Append B=12. (continued)
Aug 22 22,287 396 4,752 4.7
Aug 25 11,168 293 3,516 3.2
Aug 29 12,215 250 3,000 4.1
Totals 202,800 597 41,136 4.9
1979 Aug 02 62,276 478 5,736 9.1
Aug 06 53,797 480 2,880 18.7
Aug 09 26,422 497 2,982 8.9
Aug 13 27,915 463 2,778 10.0
Aug 16 21,675 467 2,802 7.7
Aug 20 19,445 390 2,340 8.3
Aug 23 5,376 328 1,968 2.7
Aug 27 6,342 310 3,720 1.7
Aug 30 2,182 179 2,148 1.0
Totals 215,430 613 27,354 7.9
1980 Aug 02 9,889 375 2,250 4.4
Aug 07 36,126 455 2,730 13.2
Aug 11 35,178 482 2,892 12.2
Aug 14 28,211 439 2,634 10.7
Aug 18 43,748 441 2,646 16.5
Aug 21 33,274 419 2,514 13.2
Aug 25 19,264 370 2,220 8.7
Ang 28 13,484 319 1,914 7.0
Totals 219,174 586 19,800 11.1
1981 Aug 03 16,184 430 2,580 6.3
Aug 06 13,885 441 2,646 5.2
Aug 10 26,972 445 2,670 10.1
Aug 13 46,252 473 2,838 16.3
Aug 17 34,739 458 2,748 12.6
Aug 20 24,184 380 2,280 10.6
Aug 24 23,771 372 2,232 10.7
Aug 27 13,785 346 2,076 6.6
Aug 31 8,096 278 1,668 4.9
Totals 207,868 586 21,738 9.6
1982 July 29 15,561 416 2,496 7.8
Aug 02 31,944 388 2,328 13.7
Aug 05 35,766 455 2,670 13.4
Aug 09 61,231 442 2,652 23.1
Aug 12 80,685 449 2,694 29.9
Aug 16 77,788 420 2,520 30.9
~continued-
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(continued)

Aug 19 49,566 403 2,418 20.5
Aug 23 25,218 349 2,094 12.0
Aug 26 26,761 314 1,884 14.2
Aug 30 26,815 302 1,812 14.8
Totals 435,332 596 23,568 18.5
1983 Aug 01 9,767 377 2,262 4.3
Aug 04 15,389 430 2,580 6.0
Aug 08 34,541 383 2,298 15.0
Aug 11 15,268 485 2,910 12.1
Aug 15 24,072 462 2,772 8.7
Aug 18 22,822 408 2,448 9.3
Aug 22 34,918 388 2,328 15.0
Aug 26 19,039 323 1,938 9.8
Totals 195,816 577 19,536 10.0
1984 July 30 56,609 459 2,754 20.6
Aug 02 79,240 401 2,406 32.9
Aug 06 84,406 542 4,878 17.3
Aug 09 80,990 523 4,7%7 17.2
Aug 13 80,268 504 4,536 17.7
Aug 16 78,342 502 4,518 17.3
Aug 20 63,829 491 4,419 14.4
Aug 23 49,372 481 4,329 11.4
Aug 27 16,472 350 3,180 5.2
Aug 30 11,222 210 1,890 5.9
Sept 03 1,603 690 360 4.5
Sept 06 1,877 39 234 8.0
Totals 604,230 619 38,181 15.8
1985 Aug 01 34,052 487 2,922 11.7
Aug 05 54,819 527 3,162 17.3
Aug 08 78,149 525 3,150 24.8
Aug 12 77,809 530 3,180 24.5
Aug 15 28,013 441 2,646 10.6
Aug 19 19,316 406 2,436 7.9
Aug 22 17,534 390 2,340 7.5
Aug 26 10,688 297 1,782 6.0
Aug 29 9,568 262 1,572 6.1
Totals 329,948 627 23,190 14.2
1986 July 31 27,553 352 2,112 13.0
-continued-
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Aug 04 96,127 530 3,180 30.2
Aug 07 127,024 600 5,400 23.5
Aug 11 82,215 553 3,318 24.8
Aug 13 92,918 526 3,156 29.4
Aug 15 55,633 519 3,114 17.9
Aug 18 51,328 477 2,862 17.9
Aug 21 50,640 465 2,790 18.2
Aug 25 37,365 458 2,748 13.6
Aug 28 16,436 346 2,076 7.9
Sept 01 5,949 234 1,404 4.2
Totals 643,188 663 32,160 20.0
1987 Aug 06 46,182 590 3,540 13.0
Aug 13 104,968 604 3,624 29,0
Aug 17 73,867 595 3,570 20.7
Aug 19 45,277 585 3,510 12.9
Aug 21 33,601 540 3,240 10.4
Aug 24 27,607 500 3,000 9.2
Aug 27 21,772 479 2,874 7.6
Aug 31 12,873 364 2,184 5.9
Sept 03 11,352 278 1,668 6.8
Sept 07 4,311 132 792 5.4
Totals 381,810 694 28,002 13.6
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Appendix C-1. Historical sge cumposition percemtage, chinook salmon, W:

commercial harvest and escapement, 1982 - 1087,

Yotal years of life at saturity®.

Age composition 3 4 S 8 bad Total
1882 commeycial sampls sizs: 309
Male 0.0 3.8 3.3 2.4 1.3 47.8
Female 6.0 1.3 31.1 18.4 1.8 32.4
Cambhined 8.0 4.8 64.4 27.8 2,9 100.0
Cammarcial
Hmth 0 1,083 14,238 8,145 8A1 22,108
1882 no escapement sockeys salaon saaples ware collectad.
1983 commercial saople size: 758
Mals 0.4 23.9 6.1 2.3 1.5 61.2
Fezale 0.0 a.1 0.8 32.0 0.9 3.8
Combined 0.4 28.0 8.9 84.3 2.4 100.0
Coomnercial
Emb 108 12,060 3,201 26,828 1,113 48.285
1583 sscapamant yample size: 3580
Carcass seaplas only.
Mals 0.3 8.7 10.9 29.7 1.0 A8.8
Pemale 0.0 0.2 2.4 A5.8 3.0 51.4
Combined 0.3 6.9 13.3 75.5 4.0 100.0
Eatismted
Escapenent’ 148 3,403 5,558 37,231 1,872 49,312
1884 commercial smaple sixa: 383
Male 0.0 12.0 52.7 14.8 3.9 83.4
Famale 0.0 0.0 1.5 10.1 S.0 18.8
Canbined 0.0 12.0 34.2 24.0 8.9 100.0
Commercial
ﬂm.lth 0 4,038 18,2239 8,379 2,995 33,852
1684 escapemmut samples mize: 345
Carcass samples only,
Male 1.5 5.0 34.0 20.0 2.8 83.1
Female 0.0 0.0 4.3 28_5 4.1 38.9
Conbhined 1.5 s.0 38.3 48.3 8.7 100.0
Estimated '
!Aclp-l-)tc 374 1,912 35,973 14,0648 18,549 38,245
1085 commercial sawple sise: 389
Male @.0 18.3 20.9 28.7 1.8 58.1
Famale 0.0 0.0 2.3 23.3 0.7 40.9
Combined 0.0 19.3 23,4 55.0 2.3 100.0
Commercial
Harvest? 0o 5,88 7,114 18,721 699 30, 401
-Cant.imied-
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ammple sige: 681
beach seine (p=131) mnd carcasa (p=330) samplas.

0.6 5.3 11.0 0.6 0.9 as.4
0.0 0.0 3.7 A5.5 2.4 52.8
0.8 5.3 14.7 78.1 a3 100.0
: ¢ 215 1,808 5,258 27,210 1,160 38,753
1986 chamerciel sesple size: 30z3
Male 2.0 8.0 43.0 18.0 A.0 71.0
Yemale 0.0 0.0 2.0 19.0 a.0 29.0
Combined 2.0 6.0 48.0 3s.o0 12.0 100,90
ca-.:?m
Harvest” 437 1,370 10,276 7,882 2,740 22,85
1988 q'nrt. fish sample uise: 4069
0.0 8.3 37.7 10.8 5.9 a3.5
F 0.0 1.5 8.4 10.2 8.4 as.3
ined 0.0 10.8 AB.1 288 1a.3 100.0
sport fish
® o 00 3as 240 119 83s
1086 egcepmmmt smmple stan:e08d
Combinéd beach saine (r=31) und carcass (r=188) semwples.
Male 1.5 6.0 21.2 18.1 6.0 s2.8
Femals 0.0 0.0 8.5 8.8 14.1 47.2
Combined 1.8 8.0 22.7 4.7 20.1 100.0
Esaspestant® e ) ) e L
1947 cﬁ-n:uid. sample aize:
Male
o 0
Commsexqial
Harvest? 0 0 0 0
1087 escapsment semples size:
Beach seine samples only.
Male
Penale
Combined
Zatimated
Racapeaant® [ 4 4 4 4

a The total years of life at maturity are represented by the follow Europsmn

salnon age designations. Europsan age designate the mmber of freah water
mnd marine amuli, respectively.

Agn compositicon 3 (noludes 1.1 and small nimbers of 0.2.
Age composition & ingludes 1.2 and small mmbers aof 0.3.
Age composition 5 includes 1.) md small numbers of 0.4,
Ags composition 8 inoludes 1.4 and small mmbers of 2.3 and 0.5.
Age compoaition 7+ includes age compositions 1.5 and 2.4.

b Allpostiona by age class besed on that years commagoial oatch sagple
results,

c Allocations by age class besed on that ysars sscspsmsnt semple resulls.
Escapemsgt estimste based on the Kanektok River salaon side scan scoar
project. .

d Preliminery data. 141
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Appendix C-2.

Kanektok River peak aerial surveys by

species, 1959 - 19873,

cod
for

oho

are

SPECIES
Year Chinock Sockeye Coho Chum|
1960 6,047 34,900 36,lOOi
1961
1962 935 43,108
1963 ,
1964 !
1965 '
1966 3,718 28,800
1967
1968 4,170 8,000 14,000/
1969
1970 4,112 3,028 80,100
1971
1972
1973 814
1974
1975 6,018
1976 2,936 8,697
1977 5,787 6,304 32,157
1578P 19,180 44,215 229,290
1979
1980 6,172 113,931 69,325 25,950
1981°€ 15,900 49,175 71,840
19824 8,142 55,940
1983 8,890 2,340 9,360
1984°¢© 12,182 30,840 46,830 48,360
1985 13,465 16,270 14,385
1986 3,643 14,949 16,790
1987 4,223 51,753 20,056 9,420

AVERAGE: 7,336 30,232 45,404 30,458

OBJECTIVE: 5,000 32,000 25,000 30,500

a Peak aerial surveys are thosa rated fair or g
surveys obtained between 20 July and 5 August
chincok and sockeye salmon, 20~31 July for chum
salmon, and 20 August and 5 September for c
salmon. Some surveys which do not meet these
criteria may be referenced in this table; test
footnoted.

b Chum salmon count excluded from escapement
objective <calculation due to exceptional
magnitude.

c Poor survey for chinook, sockeye, chum salmon.

4 Late Survey for chinook, sockeye salmon (after 5
August) .

e Poor coho survey.
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Appendix C-3. Historical age composition percantage, ?sdq?
salmon, Quinhagak commercial harvest

escapement, 1982 - 1987.

Total years of life at maturity?3.

143

Age compgsition 3 4 5 6 Total

1982 commercial sample size: 203
Male 0.0 17.2 38.0 0.0 55,2
Female ! 0.0 13.3 31.5 0.0 44.8
Combined 0.0 30.5 '69.5 0.0 100.0

Commercial .

‘HarvestP . 0 7,834 17,851 0 25,685

1982 no chapament sockeye salmon samples were collected.

1983 commercial sample size: 470 -
Male 0.0 23.0 20.9 4.0 47.9
Female 0.0 31.0 18.5 2.6 52.1
Combined 0.0 54.0 39.4 ‘6.6  100.0

Commercial

HarvestP 0 5,542 4,044 677 10,263

1583 no escapement sockaye salmon samples were collected.

1984 commercial sample size: 531 _ ;

Male 0.0 17.1 33.5 4.9 56.5
Female 0.0 10.0 30.1 3.4 43.5
Combined 0.0 27.1 64.6 8.3 100.0

Commercéal . ' _

Harvest 0 4,677 11,149 1,432 17,258

1984 escaﬁement sample size: 382

Carcass samples only.

Male 0.3 22.8 36.7 1.5 6l1l.3
Female 0.0 8.9 29.0 0.8 38.7

Combined 0.3 31.7 §5.7 2.3 100.0

Estimated L

Escapement® 164 17,357 35,973 1,259 54,754

1985 commercial sample size: 569
Male ‘ 0.0 9.3 40.4 1.6 59.1
Female 0.0 11.9 35.3 1.6 40.9
Combined 0.0 21.2 75.6 3.2 100.0

Commercial

Harvest o 1,666 5,957 252 7,876

-Continued-
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1985 escapement sample size: 26
Combined beach seine (n=12) and carcass (n=14) samples

Male 0.0 19.2 27.0 0.0 i 46.2
Female 0.0 15.4 26.9 11.5 53.8
Combined 0.0 34.6 53.9 11.5 | 100.0
Estimated.
Escapementc 0 2,166 3,374 720 : 6,259
1986 commercial sample size: 3149
Male 0.0 11.7 39.2 0.2 51.1°
Female 0.0 9.8 39.2 0.0 48.9
Combined 0.0 21.4 78.3 0.2 | 100.0
Commercial
HarvestP 0 4,607 16,827 50 | 21,484
1986 escapement sample size: 799
Beach seine samples only
Male 0.0 10.1 26.6 0.0 36.7
Female 0.0 10.1 50.6 2.6 63.3
Combined 0.0 20.2 77.2 2.6 100.0
Estimated
Escapement® e a e e i a
- 1987 commercial sample size:
Male 0.0 0.0 0.0 0.0
Female 0.0 0.0 0.0 0.0
Combined 0.0 0.0 0.0 0.0
Commercial
Harvest 0 0 (o] 0
1987 escapement sample size:
Beach seine samples only.
Male
Female
Combined
Estimated
Escapement® e e e e

a The total years of life at maturity are represented
European salmon age designations. European age
number of fresh

water and marine annuli, respectivel!

by the follow
designate the

Age composition 3 includes 1.1 and small numbers of 0.2.
Age composition 4 includes 1.2 and small numbers of 0.3.
Age composition 5 includes 1.3 and small numbers of 0.4.
Age composition 6 includes 1.4 and small numbers of 2.3 and 0.5.
Age composition 7+ includes age compositions 1.5 and|2.4.

b Allocations by age class based on that years commercial catch
sample results.

c Allocations by age class based on that years escapement sample
results. Escapement estimate based on the Kanektokl River salmon
side scan sonar project.

d Preliminary data.

e Information not available.
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Apppendix C-4. Historical' age composition percentage,

salmon,

Quinhagak

chum

commarcial harvest and
escapement, 1981 - 1987.

Age coméosition

Total years of life at maturitya.

3 4 5 6 Total
1982 co?mercial sample size: 414
Male 1.0 24.6 13.7 1.0 40.3
Femal 0.0 38.7 19.6 l.4 59.7
Combined 1.0 63.3 33.3 2.4 100.0
Commercial
Earvest? 333 21,108 11,104 800 33,346

1982 no (escapement chum salmon samples were collected.

145

1983 commercial sample size: 482
Male 0.0 24.7 16.0 0.6 41.3
Femal 0.6 34.9 . 22.8 0.4 58.7
Combin 0.6 59.6 38.8 1.0 100.0
Commercial
Harvest 139 13,762 8,959 231 23,090
1983 escapement sample size: 401
'Gillnet samples only B
Male 0.0 15.5 37.6 1.0 54.1
Female 0.2 21.9 23.8 0.0 45.9
Combined 0.2 37.4 61.4 1.0 100.0
Estimated
Escapement® 108 20,157 33,092 539 53,895
1984 commercial sample size: 464
Male | 0.2 33.8 13.4 0.0 47.4
Female: 0.0 39.9 12.1 0.6 52.6
Combined 0.2 73.7 25.5 0.6 100.0
Commercial
Harvest?, 101 37,162 12,858 303 50,424
1984 eschpenent sample size: 772
Carcass samples only
Male 0.1 3g.1 17.1 1.2 56.5
Female 0.1 32.0 11.1 0.3 43.5
Combined 0.2 70.1 28.2 1.5 100.0
Estimated
Escapement® 400 140,298 56,439 3,002 200,140
1985 commercial sample size: 458
Male c.0 25.5 21.4 0.2 59.1
Female 0.0 27.5 25.3 0.0 40.9
Combined 0.0 53.0 46.7 0.2 100.0
Commercial
Harvest 0 10,822 9,535 41 20,418
-continued=-
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440 f

1985 escapement sample size:
Combined beach seine (n=150) and carcass (n=290) samples.
Male 0.2 24.1 27.1 O.g 51l.4
Female 0.2 25.7 22.7 0.0 48.6
Combined 0.4 49.8 49.8 0. 100.0
Estimated 1
Escapement® 61 7,632 7,632 | 15,325
1986 commercial sample size: 3149
Male 0.0 22.6 17.1 0.0 39.7
0 2504 8414 J
Fenmale 0.0 41.7 18.6 0.0 60.3
0 2103 8413 '
Combined 0.0 64.3 35.7 0. 100.0
Commercial
Harvest 0 19,097 10,603 0 29,700
1986 escapement sample size: 4319
Beach seine samples only.
Male 0.2 27.1 28.8 0.9 57.0
Female 0.0 23.0 19.3 0. 43.0
Combined 0.2 50.1 48.1 1.% 100.0
Estimated
Escapement® e e e e e
1987 commercial sample siza:
Male
Female
Combined
Commercial
Harvest 0 0 0 0
1987 escapement sample size:
Beach seine samples only.
Male
Fenmale
Combined
Estimated
Escapement® @ e e e
a Total years of life at maturity represents e number of

winters between egg deposition by the par
subsequent development and return of the mat
This is the sum of the two digits used for

spawning.

t fish and
e fish for

Gilbert-Rich age notation or the sum plus one of the two

digits used for European notation.

b Allocations by age class based proportions from commercial

catch sample results.
c Allccations by age
results.

d Preliminary Qata.

e Information not available.

class
Escapement estimate based on the Kanektok River
salmon side scan sanar project.

based on escapepent
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Appendix C+5.

i

Historical
District, sockeye salmon, 1981 - 1987.

commercial harvest by

perioqd,

Quinhags"

Appendix Table C-5. Historical commercial harvest by period, Quinhagak
1981 - 1987.

District, sockeye salmon,

1981

1s82

1983

1984 15852

19862

19872

:

:

L

L

1

5

JULY 13 2

JULY 15 3

JULY 20 1

JULY 22 B

89

ass

379

732

2/

242

126

,532

;278
, 099

937

722
,312

807

1,119

2,141

1,598

1,908

2,177

2,934
4,118

3,048

1,601
1,426

1,293

866
722

328

14

150

343

543

627

1,211

2,610

1,605

1,321

799

b

435

1,336

1,640

1,967

1,577

1,157

2,497
2,011

1,842

564
657

477

361

317

111

618

461

975

1,201

1,289

1,501

1,240

171

1,371

2'300

2,601

3,604

2,803

2,788

3,134

1,502

289

468

746

1,292

1,360

2,244

-continued-
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Appendix C-5. (page 2 of 2)

JULY 27 b 150 202
JULY 28 102
JULY 29 429 126
JULY 30 112 19 |
JULY 31 97
AUG. 1 157 53 42 |
AUG. 2 38 |
AUG. 3 272 : 137 30 ; 73
AUG. 4 69 ! 3
AUG. 5 293 150 é -
AUG. 6 39 16 34 153
AUG. 7 240
AUG. 8 b 30 b b
AUG. 9 6
AUG. 10 77 69 15 - 38
AUG. 11 ’ 25 ¢ 28
AUG. 12 103 49 ‘ 1 !
AUG. 13 : o 28 19 16
AUG. 14 44 l
AUG. 15 42 12 32
AUG. 16 0 3
AUG. 17 ) 71 1l 25
AUG. 18 6 10

“16. 19 10 19 2 3

G. 20 : 9 3 27

«JG. 21 3 0 7
AUG. 22 32 1 4

AUG. 23 ° 2 1

AUG. 24 0 5 2
AUG. 25 1 28 2

AUG. 26 0 2 3
AUG. 27 0 2 7
AUG. 28 0 1l 7
AUG. 29 7 1l 5
AUG. 30 0 0
AUG. 31 0 1 20
SEPT. 1 b 0 8

SEPT. 2 0 0 14
SEPT. 3 b 1 1

SEPT. 4 S 0 18
SEPT. 5 0 0 b

SEPT. 6 1l

SEPT. 7 0 0 0
SEPT. 8 3 b
NUMBER OF :

PERIODS 33 34 28 33 23 28 19
ARVEST 17,292 25,685 10,263 17,258 7,876 21,483 6,489

Preliminary harvest figures.
b No commercial fishing due to fisherman strike, storm or no buyer
present.
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Appendix

-6. Historical commercial harvest by period, Quinhagak
chua salmon,

Discrice,

1981 - 1987.

Date

1981

1982

1983

1984

19858

19862

19878

June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
June
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July

3,500

12,953

|
| 7,408

17,638
10,756

13,218

L
3,934
|
11,668

11,280

1,556

2,278

1,403

2,458

1,972

1,820
4,016

3,830

3,742
2,084

2,193

2,339
1,827

791

84

787

1,103

1,855

2,333

3,069

2,966

3,080

3,022

2,219

1,809

4,471

5,417

4,702

6,034

2,768

5,610
4,567

4,270

1,784
2,410

2,256

1,316

1,397

968

3,228

1,874

2,131

3,155

3,231

2,552

2,796

1,198

3,226

4,329

3,860

3,743

3,708

4,022

1,966

2,326

1,143

1,162

1,051

1,711

2,066

1,959

-continuved-

149



Appendix C-6. (page 2 of 2)

July 27 b 459
July 28 333

July 29 797 475
July 30 232

July 31 188

Aug. 1 429
Aug. 2 153

Aug. 3 205 580
Aug. 4 134

Aug. 5 ' 297 357
Aug. 6 112

Aug, 7 114

Aug. 8 b
Aug. 9 11

Aug. 10 60 108
Aug. 11 37

Aug. 12 46 53
Aug. 13 2

Aug. 14 37

Aug. 15 23
Aug. 16 2

Aug. 17. 11 50
Aug. 18 9

Aug. 19 7 14
Aug. 20 3

Aug. 21 2

Aug. 22 : 18
Aug. 23 3

Aug. 24 0]

Aug. 25 4 3
Aug. 26 4

Aug. 27 2

Aug. 28 2

Aug. 29 : 0
Aug. 30 0

Aug. 31 1

Sepc. 1 b 1
Sept. 2 4

Sepc. 3 b

Sept. 4 0

Sept. 5 0
Sept. 6 b

Sept. 7 2

‘Sept. 8 b 0

Number of
Periods 33 34 28

Harvest 53,334 33,346 23,090

677

173
272

151

95

132

16,

53

28

11

33

50,424

247

143

15
24

23

11

23

20,418

29,7

|52

‘46

27

29

00

110

285

101

19

29

10

13

18

8,557

a Preliminary harvest figures.

b No commercial fishing dua to fisherman strike,

b .
uyer present 150

storm or n

o




Appendix C-7. Quinhagak District commercial salmon harvest, 1967-
Year Chinook Sockeye Coho Pink Chum Total
1960 )] 5,649 3,000 o 0 8,649
1961 4,328 2,308 46 90 18,864 25,636
1962 5,526 10,313 0 4,340 45,707 65,886
1963 6,555 0 0 0 0 6,555
1964 i 4,081 13,422 379 939 707 19,528
1965 | 2,976 1,886 0 0 4,242 9,104
1966 278 1,030 0 268 2,610 4,186
.1967 0 652 1,926 0 8,087 10,665
1968 8,879 5,884 21,511 75,818 19,497 131,589
1969 16,802 3,784 15,077 953 38,206 74,822
1970 18,269 5,393 16,850 15,195 46,556 102,263
1971 4,185 3,118 2,982 13 30,208 40,506
1972 15,880 3,286 376 1,878 17,247 38,667
1973 14,993 2,783 16,515 277 19,680 54,248
1974 8,704 19,510 10,979 43,642 15,298 98,133
1975 3,928 8,584 10,742 486 35,233 58,973
1976 14,110 6,090 13,777 31,412 43,659 109,048
1977 19,090 5,519 9,028 202 43,707 77,546
1978 12,335 7,589 20,114 47,033 24,798 111,86°
1979 11,144 18,828 47,525 295 25,995 103,7¢
1980 10,387 13,221 62,610 21,671 65,984 173,87.
1981 24,524 17,292 47,557 160 53,334 142,867
1982 ‘ 22,106 25,685 73,652 11,838 33,346 166,627
1983 46,385 10,263 32,442 168 23,090 112,348
1984 ‘ 33,652 17,258 135,342 16,249 50,424 252,925
1985 | 30,401 7,876 29,992 28 20,418 88,715
1986 22,835 21,484 57,544 8,700 29,700 140,263
19872 26,022 6,489 50,070 66 8,557 91,204
FIVE YEAR
AVERAGE
(1982-1986) 31,076 16,513 65,794 7,397 31,396 152,176

a Preliminary harvest fipgures.

151



Appendix C-8.

District,

1981

1987.

Bistorical commercial harvest by period, Quinhagak
Chinook salmon,

Date

1981

1982

1983

1984

19852

19

B86a

19872

June
June
Juna
June
June
June
June
June
June
June
June
June
June
June
June
June
June
~June
- June
June
June
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July
July

2,948

6,694

4,002

3,719

1,853

996

739

639
1,236

2390

490
211

187

3,527

4,268

5,406

1,438

1,204

913
1,566

890

687
680

533

390
203

88

7.720

7,835

11,652

9.711

2,727

1,521

1,297

1,351

845

629

b

11,997

5,458

4,112

3,283

1,902

850

1,259
1,176

1,011

441
445

412

324

379

6,617

6,698

3,795

3,752

4,068

2,407

1,545

1,306

pOl

276

703

496

018

960

736

406

222

131

7614

10586

4539

690

2319

-continued-
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Appendix G-8. (page 2 of 2)

July 26 b
July 27 b 114 194
July 28 56
July 29 116 103
July 30 104 73
July 31 41 0
Aug. 1 153 67 93
Aug. 2 53
Aug. 3 ! 72 160 40 513
Aug. 4 . 27 0
Aug. 5 59 141 55
Aug. 6 26 38 25 78
Aug. 7 43
Aug. 8 b 71 b 11
Aug. 9 ' 6
Aug. 10 ‘ 54 125 28 62
Aug. 11 15 6
Aug. 12 44 74 . 24 .
Aug. 113 ! 0 36 6 16
Aug. 14 ‘ 29 6
Aug. 15 . 43 28 8
Aug. 16 ! 1 10
Aug. 17 I 11 66 2 15
Aug. 18 9 10
Aug. 19 17 51 3 1?
Aug. 20 6 10 6
Aug. 21 { 5 4 13
Aug. 22 i3 6 3
Aug. 23 1 5 '
Aug. 24 | la 3 4
Aug. 25 ' 6 16 1
Aug. 26 6 5 6
Aug. 27 3 3 4
Aug. 28 | 4 3 8
Aug. 29 \ 7 1 3
Aug. 30 ! 0 1
Aug. 31 . 2 0 1
Sept. 1 b 10 1
Sapt. 2 1 1 4
Sept. 3 b 2 2
Sept. 4 . 2 2 _ 2
Sept. 5 1 1 b
Sept. 6 b 1
Sept. 7 0 0
Sept. 8 b o b
Number of
Periods 33 34 28 33 23 29 19

Harvest 24,524 22,106 46,385 33,652 30,401 22,835 26,022

a Preliminary harvest figuras.
b No commercial fishing due to fisherman strike, storm or no buyer pre

153



Appendix C-09. Quinhagak District commercial effort 1970-1987.

YEAR . EFFORT®

1970 88

1971 61

1972 107

1973 109

1974 196

1975 ' 127

1976 181

1977 258

1978 200

1979 206

1980 169

1981 . 186 '

1982 117 '

1983 : 226 :

1984 263 .

1985 300 .

1986 324 |

1987 310 |
1982-1986 , !
FIVE YEAR AVERAGE 246 |

|
l
a Permits that made at least one delivery during that year.
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Appendix¥ D-1. Peak aerial survey results, Goodnews River, 1979-1987

Goodnews Middle South
Year Species Riverd Por Fork Total
|
1979 Chinoaok 635 1,032 c 1,667
| Sockaye 987 1,166 c 2,153
I Chum 8,349 3,375 (o] 11,724
1980 ! Chinook 1,228 1,264 c 2,392
; Sockeye 41,576 18,596 c 60,172
chum 1,978 3,782 c 8,757
- 1981 i Chinook c c c (-}
Sockaye c c c c
Chum c c c c
1982 Chinook 1,990 1,846 c 3,536
' Sockaye 19,160 2,327 c 21,487
Chun 9,700 6,300 c 16,000
1883 Cchinocok 2,600 2,500 141 5,241
‘ Sockesye 9,650 5,900 50 15,600
| Chun c c c c
1984 l Chinook 3,235 2,020 6 5,261
i Sockeye 9,240 12,897 ] 22,137
Chum 17,250 9,172 925 27,347
1985 % Chinook 3,538 2,080 c 5,585
| Sockeye 2,843 2,710 c 5,553
| Chun 4,415 3,593 c 8,008
1986 i Chinook 1,068 1,249 c 2,317
Sockeye 8,960 16,990 c 25,950
| Chum 11,850 4,400 c 16,250
(
1987 I Chinoock 2,234 1,598 ag 3,870
l Sockeye 19,786 9,033 (o} 28,819
Chun 12,103 2,805 680 15,588
Escapemant Chinook 1,600 800 c 2,400
Obijectived Sockeye 15,000 5,000 c 20,000
Chun 17,000 4,000 c 21,000
a Includes Goodnews Lake.
b Includes Middle Fork Lakes
c Inforqation not avaiable.
c Escapement objectives are preliminary and are subject to change a

additional data becomes availabla., Escapement objectives are base
on aerial index counts which do not represent total escapement,
but do reflect annual spawner abundance trends when made using
standa

survey methods under acceptable survey conditions.
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Appendix Table D~2. Bistorical age composition percentage, chinook aalmanm,
Goodnewa Bay commercial hurvest and -lcnpou.n*,
1882 - 1987.

Total years of lifa at -lbuzity_'

Age camposition 3 4 3 8 7+ Total
1962 commercial sample size: 107
Malae 0.0 5.6 37.4 11.2 0.0 | 54.2
Female 0.0 2.8 20.9 13.1 0.0 | 45.8
Combined a.o0 8.4 87.23 24.3 0.0 | 100.0
Commezrcial :
Barvest?® 0 796 6,377 2,302 0 ' 9,476
1982 no esscapesment samplea were collectesd. ¢
1983 commerclal sample size: 843
Meole 0.0 14,4 7.8 25.3 1.1 AB. 4
Fenmala 0.0 0.2 0.6 L Y- S .) 2.0 51.6
Combined 0.0 14.8 8.2 74,12 3.1 100.0
Commercial ’
HarvestP 0 2,081 1,158 10,481 e38  [14,217
1983 sacapement aample size: 139
Carcass samples.
Male 0.0 0.0 9.4 29.5 2.9 51.8
Pemale 0.0 0.0 . 44.86 1.4 48.2
Cambined 0.0 0.0 12,8 84.1 4.2 100.0
Estimated
E.cnp.n-ncc Q 0 1,870 12,108 . 3R] 14,3908
1884 commexcial sample siga: 3500
Male 0.2 7.8 32.4 22.4 5.4 8.0
Female 0.0 0.0 . 22.0 7.2 32,0
Combinad 0.2 7.8 15.2 hd. 4 12.6 100.0
Commercial
Harvest? 17 835 3,031 3,824 1,085 8,612
1984 escapement sample size: 111
Carcans samples.
Male 0.0 4.3 22.8 20.7 3.6 51.4
Female 0.0 0.0 ; 19.6 , 4.5 | 48.6
Combined 0.0 4.5 27.1 60.3 0.0 100.0
Estimated
Escapement® 0 393 2,369 5,272 0 8,743
-continued-
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Appendix D-2.

(continued)

1985 commercial sample size: 532
Male 0.2 18._2 7.5 30.8 2.4 58,1
Female 0.0 10.0 4.5 25.2 1.1 40.9
Combined 0.2 28.2 12.0 56.0 3.8 100.0
Commercial |
Bltvoltb 12 1,834 695 3.204 208 5,793
1885 alcnponknt sample siza: 19
Carcaass llﬂp&.l.
Male ' 0.0 0.0 0.0 21.0 5.3 30.1
Female 0.0 0.0 0.0 73.7 0.0 40.9
Combined 0.0 0.0 0.0 84.7 3.3 100.0
Estimated
Eacapemant® e ] ° 7.558 423 7,879
19688 commaercial semple size: 3682
HMale 0.0 17.0 AR.0 18.0 4. 88.o0
Famals D.o 0.0 2.0 19.0 8. 29.0
Combined 0.0 17.0 51 3s.0 12. 115.0
Commercial
Harvewt® 0 483 1,308 853 127 2,723
19868 escepement esample sisge: 1
Beaoh seing ample.
Male | .0 .o 0. 0.0 0.0 0.0
Paemeale I .0 g 0. 100.0 0.0 100.0
Combined . .0 0. 100.0 0.0 100.0
Estimeted I
Elccpononbc i o 0 [ 4,004 0 4,004
1987 commercial ssmple eize: ___F
Male
Feaale
Combined
Commercial
Harvest? | 0 0 0 0 0
1987 escapeadnt sample sicxze 39d
Baach seine sanmplas.
Male | 0.1 0.1 .3 .0 .8 0.
Famala 0.1 0.2 0.2 1 .8 1.
Combinsd | 0.2 0.3 .5 .0 2.0
Estimated i
Eacapnunntc 808 1,151 2,187 348 4,400

~continued-
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Appendix D-2. (continuad)

a Total years of lifa at maturity are representad by the folllow Eropean
aalmon age designations. Europeapn age deaignate the nuamber of freahb
water and msrine annuli, rempeatively.

Age composition 3 inclades 1.2 end small numbers of 0.2.

Aga compostition 4 inocludes 1.2 and small numhexs of 0.3.
Age compasaition 53 includes 1.3 and small numbers of 0.4,
Age coaposition 6 includes 1.4 and small numbers of 2.3 jand 0.5.

Age composition 7+ inaludes age compositions 1.5 and 2.4.

b Allocstions by ags clase based on that years commeroial clatch essmpls
results.,

c Allocations hy age olass based on thet Yyeasrs escapepent sanmples
results. Escapemeunt sesntimate besed on the OGoodnewa Rifver eslmon

counting towex projsat.
d Preliminary data. s
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Appendix Dr). Historiocal astimatad tun sise and comserociel exploitation rate, Goodnews River, 1081 - 1987.

Midd1 Anial®stors, Goodnews %Ry Goodn Googay™ c ial
{ ] t 0 &' o asws & ommercia
Fork Count as & River Suhllz;ne. Bay To:Al.’lun Explo:r,.txon
Towerr Percentage of Eaca ent HBarveat Cogmerxaial Sixe Parcentage of
Year S.rlnnn Estimate Tower Estimats Est te Estimate Harvest Eatimate Run Size
7
1901° C!+.L‘aok 3,688 - - 1,409 7,180 - -
;jcny. 49,108 - - s, s11® 40,273 - -
21,827 - - - 13,842 - -
|
1982  Ninook 1.305 - - 1,236 9. 474 - -
Sdekeye 38,255 - - 2,754 31,877 - -
Chtam 4,787 - hd - 13,820 - -
|
1082 nook 8,027 e 2 14,398 1,068 14,117 29,3582 A8 2
Sockeys 23,518 222 ag. @33 1,518P 11,718 83,189 12
) 13,348 - - - g, 780 - -
| '
1984 Chiinaook 3,260 st 8,743 828 68,612 17,9604 A8 2
Sorkeys 32,033 27 2 87,213 904 15,474 83,651 10 2
Chima 19,003 38 2 112,7%9 1689 14,340 132,288 i1 z
1983 Ch%nool 2,831 70 2 7,979 A28 §,798 14,198 41 2
Sogkaye 24,131 11 2 10,481 704 8,608 37,882 12 2
(=3 3 10,362 32 2 23,023 340 4,784 30,1387 18 %
1888 Chinook 2,083 57 £ 4,004 533 2,723 7,372 37 X
Sapkaye 31,069 28 ¢ 0,228 042 22,600 118,778 19 T
i 14,7653 38 51,910 191 10,333 82,4356 17 2
1887¢ Chinook 2,274 100 2 4,400 818 3,357 8,683 gz
Sockeye 28,6273 as t ‘31,989 233 27,7858 80,702 34 2
Chhe 17,529 58 2 37,9802 578 20,382 58,781 a3 1
a Incomplete aerial survey results.
b Subsistance csught chum salmem is inoludsd in subxistenace soakeye aalson harvest.

e Pr.uuufry figurea,
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Appendix Table D-4. Historical age composition percentage, sockeye
salmon, Goodnews Bay commercial harvest and
escapement, 1982 - 1987.

a o at _ma uEitxa

Age composition 3 4 5 6 Total
1982 commercial sample size: 102
Male 0.0 3.9 43.1 10.8 57.8
Female 0.0 1.0 36.3 4.9 42.2
Combined 0.0 4.9 79.4 15.7 100.0
Commercial
HarvestP 0 1,905 30,868 6,104 38,877

1982 no escapement sockeye salmon samples were collerted.

1983 commerclial sample size: 404

Male 0.0 19.0 31.3 4.2 54.5
Female 0.0 20.0 22.3 3.2 45.5
Combined 0.0 39.0 53.6 7.% " 100.0
Commercial
HarvestP 0 4,569 6,280 867 11,716
1983 escapement sample size: 18
Carcass samples only.
Male 0.0 72.2 11.1 0.0 83.3
Female 0.0 5.6 11.1 0.0 16.7
Combi{ned 0.0 77 .8 22.2 0.0 100.0
Estimated
Escapement® 0 54,425 15,530 0 69,955
1984 commercial sample size: 549
Male 0.0 14.8 45.1 2.2 62.1
Female 0.0 6.2 31.0 0.7 37.9
Combined 21.0 97.1 79.0 2.9 100.0
Commercial
Harvestb 3,250 15,025 12,224 4 4(9 15,474
1984 escapement sample size: 47
Carcass samples only.
Male 0.0 23.4 27.7 0.0 51.1
Female 0.0 21.3 27 .6 0.0 48 .9
Combined 0.0 44 .7 " 55.3 0.0 100.0
Estimated
Escapement® 0 30,044 37,169 0 67,213

- Continued -
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Appendix D-4. (continued)

Age composition 3 4 5 6 Tocal
1985 commercial sample sfze: 488
Malal 0.0 10.7 43.6 0.0 59.1
Female 0.0 13.5 32.2 0.0 40.9
Combined 0.0 24.2 75.8 0.0 100.0
Commerpial .
Harvest 0 1,621 5,077 0o 6,698
1985 e:capepenc sample size: 17
Carcass samples only.
Male 0.0 17.7 47.0 0.0 64.7
Femala 0.0 29.4 5.9 0.0 35.3
Combined 0.0 47 .1 52.9 0.0 100.0
Estimated
Escapement® 0 23,777 26,704 0 50,481
1986 cpmmercial sampla size: 488
Male 0.0 5.1 49.8 0.0 54.9
Female 0.0 3.5 41.6 0.0 45.1
Combined 0.0 8.5 91.5 0.0 100.0
Commercial ]
HarveseP 0 2,146 22,966 0 25,112
1986 escapement sample size: 91
Beach Seine samples only.
Male 0.0 5.8 54.9 0.0 60.4
Femalle 1.1 2.2 36.3 6.0 39.6
Combfined 1.1 7.7 91.2 0.0 100.0
Estimared
Escapement® 1,026 7,179 85,024 0 93,228
1987 cpmmercial sample size:___d
Male 0.0 0.0 0.0 0.0 0.0
Female 0.0 0.0 0.0 0.0 0.0
Combined 0.0 0.0 0.0 0.0 0.0
Commercial .
HarvestDP 0 0 0 0
1987 escapement sample size 5774
Beach seine samples only.
Male 0.0 0.5 0.0 0.0 0.5
Femals 0.1 0.4 0.0 0.0 0.5
. Comb{ned 0.1 0.9 0.0 0.0 1.0
Estimared
Escapepent® 5,326 45,550 2,112 0 52,989
161
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Appendix D-4. (continued)

a The total years of 1ife at maturity are represented by the
follow European salmon age designations. European age
designate the number of fresh water and marine annuli,
respectively.

Age composition 3 includes 1.1 and small numbers of 0.2.
Age composition 4 includes 1.2 and small numbers of 0.3.
Age composition 5 includes 1.3 and small numbers of 0.4.
Age composition 6 includes 1.4 and small nudbers of 2.3

and 0.5.
Age composition 7+ includes age compositions|l.5 and 2.4.
b Allocations by age class based on that years commercial catch
sample results.
c Allocations by age class based on that years escapement

sample results. Escapement estimate based on| the Goodnews
River salmon counting tower project.
d Preliminary data.
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Appendix D-5,

Goodnaws Bay District commercial salmon harvest,
1968 to 1987.

YEAR CGHINOOK SOCKEYE COHO PINK CHUM TOTAL
1968 5,458 5,458
1969 3,978 6,256 11,631 298 5,006 27,169
1970 7,163 7,144 6,754 12,183 12,346 45,630
1971 477 330 1,771 0 301 2,879
1972 264 924 925 66 1,331 3,510
1973 3,543 2,072 5,017 324 15,781 26,737
1974 3,302 9,357 21,340 16,373 8,942 59,314
1975 2,156 9,098 17,889 419 5,904 35,466
1976 4,417 5,575 9,852 8,453 10,354 38,651
1977 3,336 3,723 13,335 29 6,531 26,954
1578 5,218 5,412 13,764 9,103 8,590 42,087
1979 3,204 19,5381 42,098 201 9,298 74,382
1980 2,331 28,632 43,256 7,832 11,748 93,799
1981 7,190 40,273 19,749 11 13,642 80,865
1982 9,476 38,877 46,683 4,673 13,829 113,538
1983 14,117 11,716 19,660 o 6,766 52,2¢"
1984 8,612 15,474 71,176 4,711 14,340 114,:
1985 5,793 6,698 16,498 8 4,784 33,7,
1986 2,723 25,112 19,378 4,447 10,355 62,015
1987 3,357 27,758 29,057 54 20,381 80,607

Five year

Average :

(1982-1987) 6,920 17,352 31,154 1,844 11,325 68,595

1981-85 Aug.
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Appendix D-6.

Average
escapement by day for chinook,

chum salmon,

cumulative

percent

of

estiqated

sockeyd and

Goodnews River counting tower

project, 1981 - 19872,

Chinook Sockeye Chum

Day Date Salmon Salmon Salmon
1 June 16 0.0 0.0 0.0
2 June 17 0.0 0.1 0.0
3 June 18 0.0 0.1 0.0
4 June 19 0.0 0.2 0.0
S June 20 0.1 0.3 0.0
6 June 21 0.3 0.7 0.0
7 June 22 0.5 1.2 0.0
8 June 23 1.2 2.1 0.0
9 June 24 2.0 4.0 0.2
10 June 25 3.0 6.7 0.7
11 Juna 26 3.5 9.2 1.3
12 June 27 4.0 12.3 1.9
13 June 28 5.2 14.7 2.3
14 June 29 7.1 17.2 2.7
15 ~June 30 9.2 19.8 3.1
16 July 1 11.1 23.1 4.2
17 July 2 13.9 27.0 5.5
18 July 3 15.6 30.4 6.8
19 July 4 18.0 35.0 8.4
20 July 5 21.7 41.1 10.3
21 July 6 25.4 46.1 11.8
22 July 7 30.0 51.2 13.4
23 July 8 33.13 56.6 15.2
24 July 9 36.8 62.5 18.3
25 July 10 40.8 67.2 21.5
26 July 11 45,2 71.9 26.0
27 July 12 49.6 75.7 31.2
28 July 13 53.5 79.2 35.0
29 July 14 57.4 82.2 38.9
30 July 15 61.3 85.3 43 .2
31 July 16 65.1 88.0 49 .0
32 July 17 69.6 90.0 54.6
33 July 18 73.3 92.0 58.2
34 July 19 76.1 93.6 61.8
35 July 20 79.2 95.2 65.8
36 July 21 82.0 96.5 70.0
37 July 22 84.1 97.5 73.8
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Appendix| D-6. (continued)
38 July 23 86.7 98.1 77.8
39 July 24 89.0 98.6 81.3
40 July 25 91.2 99.0 85.3
41 July 26 93.3 99.2 88.9
42 July 27 94. 4 99 .4 91.3
43 July 28 95.7 99.6 94.9
44 July 29 96.8 99 .7 96.5
45 July 30 97.8 99 .8 97.5
46 July 31 98.5 99.8 98.3
47 Aug. 1 98.8 99.9 98.7
48 Aug. 2 99.1 99.9 59.1
49 Aug. 3 99.4 100.0 99.6
50 Aug. 4 99.6 100.0 . 99.7
51 Aug. 5 99.8 100.0 99.7
52 Aug. 6 99.9 100.0 99.8
53 Aug, 7 99.9 100.0 99.8
54 Aug. 8 100.0 100.0 99.9.
55 Aug. 9 100.0 100.0 99.9
56 Aug. 10 100.0 100.0 99.9.
57 Aug. 11 100.0 100.0 99.9
58 Aug. 12 100.0 100.0 99.9
59 Aug. 13 100.0 100.0 100.0
60 Aug. 14 100.0 100.0 100.0
61 Aug. 15 100.0 100.0 100.0
a Averxage cumulative percentage observed for the years
of (1981 - 1985. 1In 1986 the project’s earlier

termination date precluded assessment of the entire
chinook, sockeye and chum salmon migration and not
use in the averaga calculations, The project’s
noikal termination date ©precludes adequate
assessment of coho and pink salmon escapement.
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Appendix D-7. Historical age composition percentage, chum
salmon, Goodnews Bay c¢ommercial | harvest and
escapement, 1982 - 1987. 1
|
Total vears of life at maturicy?.
Age composition 3 4 5 6 Total
1982 commercial sample size: 135
Male 0.0 16.3 20.0 0.0 36.3
Female 0.7 29.6 32.7 0.7 63.7
Combined 0.7 45.9 52.7 0.17 100.0
Commercial
HarvestD 97 6,348 7,288 97 13,829
1982 no escapement chum salmon samples were collected.
1983 commercial sample size: 216
Male 6.9 15.3 22.7 0.5 39.4
Female 2.8 27 .13 30.5 0.0 60.6
Combined 3.7 42.6 53.2 0.5 100.0
Commercial
Harvest 250 2,882 3,600 34 6,766
1983 escapement sample size: 174
Carcass samples only.
Male 0.6 19.0 37.3 O.P 56.9
Female 0.6 15.5 27.0 O.g 43.1
Combined 1.2 34.5 64.3 0. 100.0
Estimated
Escapement®
1984 commercial sample size: 457
Male 0.0 30.6 15.3 2.0 47.9
Female 0.4 38.5 12.5 0.7 52.1
Combined 69.5 96.9 30.5 2.7 100.0
Commercial
HarvestP 9,966 13,895 4,374 38( 14,340
1984 escapement sample size: 90 '
Carcass samples only. ‘
Male 6.0 32.3 4.4 0. 36.7
Female 0.0 56.6 6.7 O.g 63.3
Combined 0.0 88.9 11.1 0. 100.0
Estimated E
Escapement® 0 104,670 13,069 117,739
%
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Appendir D-7. (continued)

a

Age com#osition 3 4 5 6 Total
|
1985 co+mercia1 sample size: 270
Male | 0.0 27.8 14 .4 0.0 59.1
Femal 0.0 30.0 27.5 0.0 40.9
Combined 0.0 57.8 41.9 0.0 100.0
Commercial
Harvest$ 0 2,765 2,004 0 4,784
|
1985 eséapement sample size: 46
Carcass (samples only.
Male 0.0 30.4 . 19.6 0.0 50.0
Femal 0.0 28.13 21.7 0.0 50.0
Combined 0.0 58.7 41.3 0.0 100.0
Estimated
Escapement® 0 14,690 10,335 0 25,025
|
|_
1986 commercial sample size: 353¢
Male 0.2 37.7 12.2 0.2 50.3
Femala 0.5 36.0 12.5 0.7 49 .7
Combine 0.7 73.7 24 .7 0.9 100.0
Commercja ’
Harvescj 72 7,632 2,558 93 10,355
1986 escapement sample size: 214
Beach se¢ine samples only.
Male 0.0 38.0 19.0 0.0 57.0
Femal 0.0 33.0 10.0 0.0 43.0
Combia 0.0 71.0 29.0 0.0 100.0
Estimat
Escapem ntc 0 36,856 15,054 0 51,910
1987 canercial sample size:
Male
Femalﬂ
Combinpd
Commerciial
Harvest r
‘ -continued-
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Appendix D-7. (continued)

1987 escapement sample size: 467
Beach seine samples only,
Male 0.0 37.3 30.2 0.0 67.5
Female 0.2 22.3 1¢.1 0.0 32.5
Combined 0.2 - 59.5 40.3 0.0 100.0
Est{imated
Escapement® 81 22,503 15,218 0 37,802
a he total years of lifes at maturity are represanted by the
follow European salmon age designations. European age
designate the number of fresh water and marine annuli,
respectively.
b Allocations by age class based .on that years commercial
catch sample results,. |
c Allocations by age class based on that years escapement
sample results. Escapement estimate based onTthe Goodnews

River salmon counting tower project.
d Preliminary data.
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